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If you have any questions, please don't hesitate to give one of the undersigned a call at (503) 222
7200.

On behalf of Rhone Poulenc AG Company (RPAC), URS Greiner Woodward Clyde (URS) is
submitting one unbound and four bound copies of the enclosed Draft Early RI Activities - Quality
Assurance Project Plan (QAPP). This is one of five documents that address the Early RI activities
at the RPAC Portland Site required by the DEQ. Three Field Sampling Plans, this QAPP and URS'
HASP comprise the Early RI Activities Sampling and Analysis Plaruequired by DEQ.
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111 SW Columbia, Suite 900
Portland, OR 97201-4014
Tel: 503.222.7200
Fax: 503.222.4292

Offices Worldwide
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Mike Edwards, P.E. I
Project Engineer

Submittal of Draft Early RI Activities 
Quality Assurance Project Plan
RPAC, Portland Site

May 27,1999
92C0804N41

Eric BIischke
Environment Policy Analyst
Department of Environmental Quality
811 SW 6th Ave.
Portland, Oregon 97204

URS Breiner Woodward Clyde
A Division of URS Corporation

Subject:

Dear Eric:

~~
Roger Gresh, P.G.
Project Manager

Sincerely,
URS GREINER WOODWARD CLYDE

cc: R. Ferguson, RPAC (w/enclosures)
J. Benedict, CHBH&L (w/enclosures)
M. Kent, DEQ - NW Region (w/enclosures)
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DEQ-l

Ifyou have any questions regarding this matter, please feel free to contact me at (503) 229-5648.

Department of Environmental Quality
811 SW Sixth Avenue

JOB E~lJortland, OR 97204-1390
Ir's t: (503) 229-5696

5292C0804A~OO TDD (503) 229-6993

~'J2 h(vlr/f?

June 16, 1999

R.E: Approved Project Plans for Early Remedial
Investigation Activities - Rhone Poulenc Site

regan
John A. Kitzhaber, M.D., Governor

~~Y'l

Eric 1. Blischke
Project Manager
Waste Management and Cleanup Division

CC: Paul Slyman, DEQ!W11CD
Dave St. Louis, DEQINWR
Mavis Kent, DEQIN\VR
Roger Gresh, URS Greiner Woodward Clyde
Jim Benedict, Cable, Huston, Benedict and Haagensen

Dear 'N1r. Ferguson:

In addition, DEQ has reviewed the Quality Assurance Project Plan and Health and Safety Plan.
These documents were submitted on May 28,1999. DEQ has no comments on these plans.
Consequently, these plans should also be considered approved. However, DEQ reserves the right
to request modification of these plans ifnecessary during the course of the early remedial
activities.

The Oregon Department of Environmental Quality (DEQ) has reviewed the final Well Inventory
Field Sampling Plan submitted on your behalf by DRS Greiner Woodward Clyde. DEQ received
this document on June 11, 1999. The changes made to this document adequately address DEQ
comments presented in my letter dated June 4, 1999. Consequently, this document should be
considered approved. It is our expectation that well inventory activities will begin on July 1,
1999.

Mr. Robert 1. Ferguson
Rhone-Poulenc Ag Company
HS & EA Department
PO Box 12014
Research Triangle Park, NC 27709
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This Quality Assurance Project Plan (QAPP) is part of the Sampling and Analysis Plan (SAP)
required by the Oregon Department of Environmental Quality (DEQ) for the Early Remedial
Investigation (RI) activities in the vicinity of the Rhone-Poulenc AG Company (RPAC) Portland
facility. The RPAC property is located at 6200 NWSt. Helens Road in Portland, Oregon.

The purpose of the QAPP is to assure production of high-quality data that meet project objectives
and requirements and accurately characterize measurement parameters. The QAPP provides
protocols for collecting samples, measuring and controlling data, and documenting field and
laboratory methods so that the data are technically and legally defensible.

The Early RI SAP is composed of three major components: three Early RI Field Sampling Plans
(FSPs); this Early RI QAPP; and the URS Greiner Woodward-Clyde (URS) Health and Safety
Plan. The Early RI FSPs present the detailed scope of work associated with Early RI field
activities (e.g., sampling methods, sampling locations and the procedures to be used for other
field operations. This QAPP describes the analytical data quality objectives (DQOs), laboratory
analytical procedures, quality assurance/quality control (QNQC) procedures, and data quality
evaluation criteria for the Early RI activities.

Sampling and analysis procedures for the Early RI activities are designed to be sufficient to
satisfy the DQOs identified in this document. This QAPP presents the analytical methods and
associated QNQC procedures selected to meet the DQOs. The Early RI activities will include
collection and analysis of groundwater and possibly NAPL samples, if any NAPL is encountered.
Chemical analysis will be completed in a laboratory and in the field in accordance with the FSPs
and this QAPP. Detailed field procedures for groundwater and NAPL sample collection and
field measurements are described in the FSPs.
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The project organization is setup to allow for efficient and effective communication between all
involved parties and task levels. The project management structure for implementation of the
Early RI activities is discussed below. The Project Manager of the RPAC property is Robert
Ferguson. Mr. Ferguson has the responsibility of representing the property owner's (RPAC)
interest and authorizing Early RI work to be conducted at the RPAC property. Mr. Ferguson will
be in communication primarily with the URS Greiner Project Manager.

Roger Gresh is the URS Project Manager. He is responsible for the Early RI activities being
completed in accordance with the FSPs and QAPP. He will communicate with the RPAC
Project Manage and provide the primary communication with the DEQ project manager. He will
also oversee all of the Early RI work and be in communication with the Project Engineer, Field
Manager and Quality Assurance Officer at URS.

The URS Project Engineer is Mike Edwards. He is also responsible for the Early RI activities
being completed in accordance with the FSPs and QAPP. He will communicate with the DEQ
and RPAC Project Manager if Mr. Gresh is unavailable. He will also oversee all of the Early RI
work and be in communication with the Field Manager and Quality Assurance (QA) Officer in
the absence of Mr. Gresh.

The URS Field Manager, Chris Moody, will oversee all field data collection activities. He will
coordinate and direct drilling, groundwater monitoring well installation, and media sampling
activities in accordance with the FSPs and QAPP. Mr. Moody will be responsible for URS field
employees and subcontracted employees.

The URS QA Officer (Project Chemist), Karen Schadler, will be responsible for ensuring that all
data collected for Early RI activities meet the quality standards set forth in the QAPP. She will
be in charge of data validation and data review. Ms. Schadler will report to the URS Project
Manager and be in communication with the Field Project Manager, the Subcontract Laboratory
Project Manager, and the URS Database Manager.

The subcontract analytical laboratory will be North Creek Analytical Inc. (NCA) for all the Early
RI groundwater analyses except Method 8290. The NCA Laboratory Project Manager will be
Deborah Griffiths. She will receive media samples from URS and oversee that NCA analyses be
conducted in accordance with the appropriate methods and that quality assurance is maintained.

The subcontract analytical laboratory for the analysis of Method 8290 will be Quanterra Inc.
Their Laboratory Project Manager will be Bonnie McNeill. She will receive media samples from
the RPAC property and oversee that laboratory analysis be conducted in accordance with the
appropriate method and that quality assurance is maintained.

In the event that North Creek Analytical Inc is unable to fulfill project or contractual agreements,
Quanterra Incorporated has been designated as the backup laboratory and will be used as
approved by the URS Project Manager or URS QA Officer.
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3.1 PRECISION

3.2 ACCURACY

210 - D ./
%RPD. = I I xlOO%

I (OJ +DJ

Accuracy is the amount of agreement between a measured value and the true value. It will be
measured as the percent recovery of the MS/MSD and organic surrogate compounds. Additional
potential bias will be quantitated by the analysis of blank samples (e.g., method, equipment and
trip blanks).

AnalYtical Data Qualitv Indicators
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Where:

%RPD i = Relative percent difference for compound i

O, = Value ofcompound i in original sample

D, = Value ofcompound i in duplicate sample

The resultant RPD will be compared to acceptance criteria and deviations from specified limits
reported. If the objective criteria are not met, the laboratory will supply a justification of why the
acceptability limits were exceeded and implement the appropriate corrective actions. The RPD
will be reviewed during data quality review, and deviations from the specified limits will be
noted and the effect on reported data commented upon by the data reviewer.

Precision is defined as the degree of agreement between or among independent, similar, or
repeated measures. Precision is expressed in terms of analytical variability. For this project,
analytical variability will be measured as the relative percent difference (RPD) or coefficient of
variation between analytical lab replicates and between the matrix spike (MS) and matrix spike
duplicate (MSD) analyses. Monitoring variability will be measured by analysis of blind field
replicate samples.

Precision will be calculated as the RPD as follows:

URS Greiner Woodward Clyde

The DQOs will be achieved and documented using the procedures and criteria set forth in this
document. For each measurement used to obtain quantitative data, a set of quality objectives is
described. The data quality parameters presented in this section are precision, accuracy (bias),
representativeness, comparability, completeness, and sensitivity (PARCCS). PARCCS can be
applied to both field and laboratory analytical measurements to ensure that data of known and
appropriate quality are obtained, to support specific decisions or regulatory actions.

Project-specific control limits for these parameters are presented in Appendix B. Required
QNQC sample frequency and calibration requirements are summarized for all laboratory
analysis in Tables 6-1 and 6-2.
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3.4 COMPARABILITY

3.5 COMPLETENESS

3.3 REPRESENTATIVENESS

Accuracy shall be calculated as percent recovery of analytes as follows:

««, = (Yj +Xj)xlOO%
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Where:

%RI =
y/ =

XI =

URS Breiner Woodward Clyde

percent recovery for compound I

measured analyte concentration in sample I
(measured - original sample concentration)

known analyte concentration in sample I

The resultant percent recoveries will be compared to acceptance criteria and deviations from
specified limits will be reported. If the objective criteria are not met, the laboratory will supply a
justification of why the acceptability limits were exceeded and implement the appropriate
corrective actions. Percent recoveries will be reviewed during data quality review, and
deviations from the specified limits will be noted and the effect on reported data commented
upon by the data reviewer.

Representativeness is the degree to which sample results represent the system under study. This
component is generally considered during the design phase of a program. This program will use
the results of all analyses to evaluate the data in terms of its intended use. Site locations for
sampling are placed using a biased approach to maximize the likelihood of locating and
identifying site contamination, if present. Areas of apparent contamination have been selected
for determination of potential impacts from past activities.

Comparability is the degree to which data from one study can be compared with data from other
similar studies, reference values (such as background), reference materials, and screening values.
This goal will be achieved by using standard techniques to collect and analyze representative
samples and by reporting analytical results in appropriate units.

Completeness for usable data is defined as the percentage of usable data out of the total amount
of data generated. Because the number of samples that will be collected to measure each
parameter exceeds that required for the analysis, approximately 100 percent completeness is
anticipated. When feasible, the amount of sample collected will be sufficient to reanalyze the
sample, should the initial results not meet QC requirements. Less than 100 percent completeness
could result if sufficient chemical contamination exists to require sample dilutions, resulting in
an increase in the project-required detection/quantitation limits for some parameters. Highly

scoEPA00006402



3.6 SENSITIVITY

A
%C=-x100%

I

The sensitivity of the analytical methods (i.e., method detection limits) identified for this project
is sufficient to allow comparison of project results to decision criteria. Analytical method
reporting limits for all requested analytes are listed in Appendix B.

contaminated environments can also be sufficiently heterogeneous to prevent the achievement of
specified precision and accuracy criteria. The target goal for completeness shall be 98 percent for
both the field and fixed laboratory analytical methods. Completeness for quality data shall be 95
percent for each individual analytical method. Quality data is data obtained in a sample batch for
which all QC criteria were met. Completeness will be calculated as follows:

AnalYtical Data QualilV Indicators
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Where:

%C = Percent completeness (analytical)

A = Actual number ofsamples collected/valid analyses obtained

I = Intended number ofsamples/analyses requested

Non-valid data (i.e., data qualified as "R" rejected) will be identified during the QA review
(Section 10.3).

URS Breiner Woodward Clyde
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4.1 CHEMICALS OF POTENTIAL CONCERN

TABLE 4-1
Chemicals of Potential Concern

Based on previous activities in the vicinity of the RPAC site, chemicals of potential concern
(COPCs) in groundwater are presented in Table 4-1.

• Identify and monitor presence of NAPL in monitoring wells.

In addition, it should be noted that existing (historical) groundwater data also will be used to
identify the chemicals of potential concern for the site and develop exposure point
concentrations. Data collected from the Early RI will be used along with the data obtained from
the Source Area RI to prepare a risk assessment and to evaluate compliance with regulatory
screening levels.

Analytical Data Quality Objectives
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CLASS CHEMICAL

VOCs 1,1,2,2-Tetrachloroethane; 1,l-Dichloroethane:
1,2-Dichlorobenzene; 1,2-Dichloroethane;
1,3-Dichlrobenzene; 1,4-Dichlorobenzene; Benzene;
Chlorobenzene; Chloroform; Cis-I ,2-dichloroethene;
Ethylbenzene; Isobutanol: Methylene Chloride;
Tetrachloroethene; Toluene; Trichloroethene; VinylChloride;
Xylene

Phenols 2,4,6-Trichlorophenol; 2,4-Dichlorophenol;
2A-Dinitrophenol; 2-Chlorophenol; Pentachlorophenol

Pesticides Aldrin;Alpha-BHC; beta-BHC; Chlordane; DDD;DDE; DDT;
Delta-BHC; Dieldrin; Endrin;gamma-BHC (Lindane);
Heptachlor; Hexachlorobenzene; Toxaphene

PCBs Arochlor 1254
Metals Arsenic; Cadmium; Chromium; Copper; Lead; Mercury; Nickel;

Vanadium; Zinc
Herbicides 2,4,5-T;2,4,5-TP;2,4-D;2,4-db; Bromoxynil; Dichloroprop;

Dinseb
DioxinIFurans PCDD/PCDF

URS Breiner Woodward Clyde

SECTIONFOUR

The overall DQOs for the site investigation at the RPAC property are to develop and implement
procedures for field measurements, laboratory analyses, and reporting that will provide additional
site data to a degree of quality consistent with its intended use. This includes:

• Develop an understanding of the nature and extent of lateral and vertical contamination
across the site vicinity.

• Identify the potential contamination migration pathways within the site vicinity.

• Determine whether RPAC constituents are migrating via groundwater to the Willamette
River.
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4.2.2 Definitive Data

4.2.1 Screening Level Data

Field Measurements. Chemical field measurement results will be used to assess site conditions
for workers health and safety, determine the presence or absence of NAPL, and evaluate
groundwater conditions for sample collection and natural attenuation studies. Field measurement
methodology is discussed in the FSPs.

Fixed laboratory data meet a higher level of stringency and will be used to confirm the presence
of COPCs and to evaluate the potential for natural attenuation. Specific procedures are discussed
later in this document. To generate data of sufficient quality for these uses, the following
approach for analytical laboratory data for groundwater and NAPL samples will be followed:

• The fixed laboratory is currently accredited by the state. Accreditation and validation
documentation is on file at URS.
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4.2 DATA QUALITY LEVELS

SECTIONFOUR

The Early RI scope of work includes: an integrity assessment of all monitoring wells and the
installation of new monitoring wells for inclusion in the DEQ's Groundwater Monitoring Plan.
Data must be of sufficient quality to meet the DQOs defined above.

Two levels of data quality and analysis are applicable for these Early RIactivities:

• Screening Level Data

• Definitive Data

URS Greiner Woodward Clyde

• Applicable SW-846 methods will be used where available. If SW-846 methods are not
available, other standard methods will be used.

• Quality control samples and procedures will be utilized by the laboratory for analysis.

• Contract Laboratory Program-like data packages (Level ill) will be generated for all samples
requiring complete raw data packages and documentation sufficient to perform a complete
data quality review. As recommended by U.S. Environmental Protection Agency (EPA)
guidance, documentation will be retained in the project files for a minimum of 10 years from
the time of receipt from the laboratory.

• Data quality review will be performed on the analytical data according to the procedures
specified in this document.

scoEPA00006405



TABLE 4-2
Project Laboratories

4.4 ANALYTICAL METHOD DETECTION LIMITS, QUANTITATION LIMITS, AND
REPORTING LIMITS

To meet DQOs, samples collected at the RPAC site will be analyzed according to EPA SW-846
methods, except as specified. Analytical methods (method, analyte, and CAS#) are presented in
Appendix A of this document. Laboratories performing these methods, their address, and points
of contact are listed in Table 4-2.

LABORATORY ADDRESS CONTACT METHOD (ANALYSIS)

North Creek Analytical, Inc. 9405 SW Nimbus Avenue Deborah Griffith 8041,8081,8082,8141,8151,8260,8270,600,
Beaverton, OR 97008 7000,Natural Attenuation Parameters,

NWTPH-Dx
Quanterra Incorporated 880 Riverside Parkway Bonnie McNeill 8290

West Sacramento, CA 95605

AnalYtical Data QualilV Objectives
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4.3 ANALYTICAL METHODS

Laboratory results/project limits for the COPCs must be able to be compared reliably to decision
action levels; therefore, method quantitation limits must be less than applicable matrix-specific
action levels. Method detection limits (MDL), quantitation limits (MQL), and reporting limits
(MRL) are defined below.

Method Detection Limit. A generic term that identifies the lower limit at which one can
differentiate a measurement from background noise. The MDL is the minimum concentration of
an analyte that can be measured and reported with 99 percent confidence that the analyte
concentration is greater than. Method detection limit studies have been performed by the fixed
laboratory and are acceptable for this project.

Method Quantitation Limit. A generic term that identifies the lower limit at which a
measurement can be quantified with a certain degree of confidence. The MQL is the minimum
concentration of an analyte that can be determined (measured and reported). Due to the
significant amount of error associated with results calculated at the MDL, the MQL is established
at a factor no lower than 3.18 times the MDL. This factor is based on the acceptable amount of
error the data user is willing to accept for the data generated. The MQL represents the value that
the laboratory has demonstrated the ability to reliably quantitate target analytes within a
prescribed performance criterion for the method performed. The MQLs is usually equivalent to
the concentration of the lowest calibration standard in the initial calibration curve. The MQLs
are significantly less than applicable decision criteria and are therefore acceptable for this project.

Method Reporting Limit. The MRL is a threshold value at which a laboratory reports a result
of non-detected (ND). The MRL may be based on project-specific concentrations, regulatory
action levels, or sensitivity capability of method and instrument. The MRLs are adjusted based

SECTIONFOUR
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on the sample matrix and any necessary sample dilutions. Operationally, the MRLs and the
MQLs are the same due to sample matrix and any necessary dilutions. Routine laboratories
MRLs for all target analytes are listed in Appendix B.

SECTIONFOUR
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Analytical Data Quality Objectives
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5.2 FIELD MEASUREMENT INSTRUMENT CALIBRATION PROCEDURES

5.1 FIELD MEASUREMENT METHODS

Monitoring well groundwater will be screened/monitored during sampling for specific
conductance, pH, temperature, oxidation/reduction potential (ORP), and dissolved oxygen (DO).
All test kits and instruments will be calibrated daily or according to the manufacturers'
instructions. The standard operating procedures (SOPs) are included in the FSPs.

Procedures for collecting samples take into account such issues as: sample handling and
preservation; sample documentation; field QNQC requirements; decontamination procedures;
and sample custody. Specific information regarding sampling procedures (e.g. sample
preservation and handling; sample documentation; decontamination procedures; and sample
custody) is discussed in the FSPs.

DRAFT IIPORIIShared\PROJECTS\92C0804AITask4l\QAPPlEarly R1.DOC 05f27199 5-1

Methods and Qualitv Control for Field ActMties

Several types of field instruments will be used during the Early RI activities. Calibration and
general maintenance of all field instruments will be the responsibility of the Field Manager. All
calibration procedures and measurements will be made in accordance with manufacturers'
specifications. Field instruments will be checked and calibrated prior to their use on site, and
batteries will be charged and checked daily, where applicable. Instrument calibrations will be
performed at the beginning of each workday and checked and recalibrated if necessary
throughout the course of the day according to manufacturer's specifications or if deemed
necessary by sampling personnel. Special attention will be given to instruments that may drift
with change in ambient temperature. A calibration check will be conducted at the end of each
sampling day.

Equipment that fails calibration and/or becomes otherwise inoperable during the field
investigation will be removed from service and segregated to prevent inadvertent use. Such
equipment will be properly tagged to indicate that it should not be used until repaired.
Equipment that cannot be repaired or recalibrated will be replaced. More detail on field
preventative maintenance is provided in the FSPs.

All documentation pertinent to the calibration and/or maintenance of field equipment will be
maintained in an active field logbook. Logbook entries regarding the status of field equipment
will contain, but will not necessarily be limited to, the following information:

• Date and time of calibration

• Name of person conducting calibration

• Type of equipment being serviced and identification (make, model and serial number)

• Reference standard used for calibration (such as pH of buffer solutions)

• Calibration and/or maintenance procedure used

• Other pertinent information

URS Breiner Woodward Clyde
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5.3 SAMPLE HANDLING, CONTAINERS, PRESERVATION, AND HOLDING TIMES

Sample containers, preservation, and holding times for water samples are summarized in Table
5-1 of this document. Water samples will be collected in glass or plastic containers supplied by
the project laboratories. NAPL samples will be collected in 8-ounce glass containers (no
preservatives) supplied by the project laboratories and will meet holding times summarized in
Table 5-1. All containers will have Teflon-lined seals or septa to assure adequate sealing of the
bottles.

Commercially available pre-cleaned jars will be used and the contracted analytical laboratory will
maintain a record of certification from the supplier. The bottle shipment documentation will
record batch numbers for the bottles. With this documentation, bottles can be traced to the
supplier and bottle wash analysis results can be reviewed. The bottle wash documentation will
be archived by the supplier for a period of five years.

Prior to shipment to the field, the contract laboratory will add the required preservatives to the
sample bottles. Sample preservation procedures are used to maintain the character of analytes as
sampled during storage and shipment. Regardless of the nature of the sample, absolute stability
for all constituents cannot be achieved. Preservation techniques, such as pH control and
refrigeration, may retard physiochemical and biochemical changes. As a general rule, analyzing
the sample as soon as possible is the best way to minimize physiochemical and biochemical
changes.

All samples will be placed in the appropriate sample container and refrigerated (on ice or ice
substitute in a cooler) immediately upon sample collection. The samples will be transferred to
the contract laboratories as soon as possible using the chain of custody procedures described in
the FSPs. Upon receipt at the contract laboratories, a cooler receipt form will be filled out to
document sample condition. The laboratories are required to meet all specified holding times
and should make every effort to prepare and analyze the samples immediately after they are
received.

SECTIONFIVE
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I SECTIONFIVE Methods and Qualitv Control for Field Activities
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TABLE 5-1
Fixed Laboratory Container, Preservation, And Holding Times

METHOD ANALYSIS CONTAINER P~SERVATION HOLDING
TIME

8041 Phenols I liter Amber Glass Bottle 4°C 7/40 days!

8081 Organochlorinated Pesticides 1 liter Amber Glass Bottle 4°C 7/40 days!

8082 Polychlorinated Biphenyl's 1 liter Amber Glass Bottle 4°C 7/40 days!
(PCBs)

8141A Organophosphorous Pesticides 1 liter Amber Glass Bottle 4°C 7/40 days1

8151A Chlorinated Herbicides 1 liter Amber Glass Bottle 4°C 7/40 days!

8290 DioxinslFurans 2 - 1 liter Amber Glass 4°C 7/45 days'
Bottle

8260B Volatile Organic Compounds 3 - 40 mL glass vial 4°C, HCI to pH < 2 14 days
(VOC)

8270 Semi-Volatile Organic I liter Amber Glass Bottle 4°C 7/40 days!
Compounds (sVOC)

6010/6020, Metals or Major Cations Iliter HDPE2
4°C, HN03 to pH < 2 180 days

7000,200.7

747017471 Mercury 250 mL HDPE2 or glass 4°C, HN03 to pH < 2 28 days

310.1 Alkalinity (Total) 250 mL HDPE2
4°C, H2S04 to pH < 2 14 days

300.0 Anions - Chloride, Nitrate, 1 liter HDPE2
4°C 2 days'

Nitrite, Sulfate

350.1 Ammonia 250 mL HDPE2 4°C 28 days

376.1 Sulfide 500 mL HDPE2 4°C 7 days"

415.2 Total Organic Carbon 250 mL HDPE2
4°C, H2S04 to pH < 2 28 days

360.1 Dissolved Oxygen 250 mL BOD Bottle 4°C, ZnAc and NaOH 1 day'
to pH > 9

GC/FID Methane 2 - 40 mL glass vial 4°C, HCI to pH < 2 7 days

8015 Isobutyl Alcohol 2 - 40 mL glass vial 4°C, HCl to pH < 2 7 days

410.4 Chemical Oxygen Demand 125 mLHDPE2
4°C, H2S04 to pH < 2 28 days

(COD)

405.1 Biological Oxygen Demand 500mLHDPE2
4°C, H2S04 to pH < 2 2 days''

(BOD)

NWTPH-Dx Total Petroleum Hydrocarbons - 1 liter Amber Glass Bottle 4°C 7 days
Diesel Range Organics

SM 9215 Total Heterotrophic Plate Count 125 mL plastic Sterile 4°C, Dechlorinated I day'
Collection Vessel

Notes:
!Number of days from time of collection until extraction, then number of day from time of extraction until analysis.

2HDPE - High Density Polyethylene Bottles.

3Due to short holding time, sample will need to be shipped to the laboratory the same day sampled.
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6.1 FIELD QUALITY CONTROL SAMPLES

6.1.1 Equipment Blanks

Equipment blanks are collected to determine the potential for cross-contamination of samples
during collection. Equipment blanks will be collected at a rate of one per day per matrix when
non-dedicated sampling equipment is used in the field. Equipment blanks will be obtained by
passing HPLC organic-free water (for organics) or deionized water (for inorganics) through or
over the decontaminated sampling device used that day.

All equipment blanks will be submitted blind to the laboratory, with sample numbers that are
indistinguishable from primary samples. Quality control criteria and corrective actions are the
same as for method blanks. Blank samples will be analyzed for the same parameters as the
associated field samples.

Field QC checks are accomplished through the analysis of controlled samples that are introduced
to the laboratory from the field. In general, equipment blanks will be collected when reusable,
non-disposable sampling equipment is being used for the sampling event. At least one equipment
blank needs to be prepared each day for each matrix type when equipment is decontaminated in
the field. Trip blanks are required only if no other blanks will be collected for VOC analysis and
when water samples are being collected. If trip blanks are required, one is submitted to the
laboratory for analysis with every shipment of samples for VOC analysis. Equipment blanks, trip
blanks, temperature blanks, field replicates/duplicates, and matrix spike/matrix spike duplicates
(MS/MSD) will be collected and submitted to the fixed laboratories, where applicable, to provide
a means of assessing the quality of data resulting from the field sampling program.

QualilV Control Samples

DRAFT \\PORIlSharedIPROJECTS\92C0804A\Tnsk41\QAPPlEarly RI.DOC 05f21199 6-1

Field QC and laboratory QC samples will be employed to evaluate data quality. Quality control
samples are controlled samples introduced into the analysis stream whose results are used to
review data quality and to calculate the accuracy and precision of the chemical analysis program.
The purpose of each type of QC sample, collection and analysis frequency, and evaluation
criteria are described in this section. Collection and analysis frequency are summarized in Tables
6-1 and 6-2. Laboratory control limits are listed in Appendix B.

Quality control procedures for the fixed laboratories' analyses will be consistent with the
requirements described in the laboratories' protocols and methods. These requirements are
defined in SOPs as part of each laboratory's QA program plan. Methods for establishing the
quality of laboratory measurements and sample results will generally conform to SW-846 QC
requirements and quality criteria (when available). All QC measurements and data assessment
for this project will be conducted on samples from and within batches of samples from this
project alone; in other words, no "other project" samples will be used with samples from this
project for assessment of data quality.
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6.1.3 Temperature Blanks

6.1.4 Field Replicate/Duplicate Samples

6.1.5 Matrix Spike/Matrix Spike Duplicates

Matrix spikes and matrix spike duplicates (MS/MSDs) are used to assess sample matrix
interference and analytical errors, as well as to measure the accuracy and precision of the
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QualilY Control Samples
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6.1.2 Trip Blanks

SECTIONSIX
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One temperature blank will be prepared and submitted to the fixed laboratory with each cooler.
The temperature blank will consist of a sample vial containing water, which will be packed in the
cooler in the same manner as the rest of the samples. The temperature blank will be used to
measure the cooler temperature upon receipt at the laboratory.

Trip blanks will be used to evaluate whether the shipping and handling procedures are
introducing contaminants into the samples, and if cross-contamination in the form of volatile
organic compound (VOC) migration has occurred between the collected samples. A minimum of
one trip blank will be submitted to the laboratory for analysis with every shipment of VOC
analysis aqueous samples. Trip blanks are 40-mL vials that have been filled with HPLC grade
water by the laboratory and shipped with the empty sample containers to the site prior to
sampling. At no time after their preparation are the sample containers to be opened until they are
returned to the laboratory. Each trip blank will be inspected for bubbles and overall condition,
which will be noted in the field notebook. Each trip blank will be assigned a number to identify
the cooler it accompanies, which will be recorded in the field logbook and on the chain of
custody form.

The trip blanks will be indistinguishable from the other samples and will be prepared using
sample containers and labels identical to those used for the primary samples. Quality control
criteria for trip blanks are the same as for method blanks.

Field replicate samples are collected simultaneously with a sample from the same source to check
for sampling reproducibility. A field replicate sample is treated independently of its counterpart
in order to assess the laboratory performance through comparison of the results. At least 5
percent of the field samples will be replicates. At least one replicate will be collected for each
matrix. Field replicate samples will be submitted blind with sample numbers undistinguishable
from primary samples. Control limits for field duplicate precision are 30 percent relative percent
difference (RPD) for aqueous samples and 50 percent relative percent difference (RPD) for non
aqueous samples. Quality control criteria for field replicates and calculations and reporting of
RPD are described in Section 3.
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6.2 LABORATORY QUALITY CONTROL SAMPLES

6.2.1 Initial and Continuing Calibration Samples

Laboratory instrument calibration and maintenance requirements are summarized in Table 6-2
and discussed in Section 9.

TABLE 6-1
Field Quality Control Sample Collection Summary

Water and/or NAPL

Qualitv Control Samples

FREQUENCY

l/cooler

5 percent per matrix

5 percent per matrix

l/cooler for VOC analysis, aqueous

lIday/matrix when non-dedicated equipment is
used in the field

DRAFT \\PORllShared\PROJECTSI92C0804A\Task4l\QAPPlEorly Rl.DOC 05f27199 6-3

SAMPLE TYPE

Trip Blanks

Matrix SpikelMatrix Spike
Duplicates

Field Replicates

Equipment Blanks

Temperature Blanks

analysis. The MS/MSDs will be collected and analyzed at a rate of five percent of the field
samples for each analytical method or at least one for each analytical batch, whichever is greater.

Because MS/MSD samples measure the matrix interference of a specific matrix, only MS/MSD
samples from this investigation will be analyzed, and not samples from other projects. The
MS/MSD samples will be analyzed for the same parameters as the associated field samples in the
same QC analytical batch. MS/MSD samples will be spiked at the laboratory and not in the field.
Results will be expressed as a percent recovery of the known spiked amount (and RPD for the
MS/MSD pairs). The laboratory acceptance criteria are presented in Appendix B.

Generally, a specific sample location will be used to collect field QC samples; however, it may
not be possible to collect field replicates and MS/MSD samples at some sample locations
because of the limited volume of material available. In those instances, MS/MSD samples will
be collected from a different location.

URS Greiner Woodward Clyde

Laboratory QC checks are accomplished through analyzing initial and continuing calibration
samples, method blanks, surrogate spikes, laboratory control samples (LCS), and laboratory
duplicate samples. Not all project laboratories are performing methods that require the above QC
sample types. Typically, these samples are not required for non-SW-846 methods (e.g.,
American Society for Testing and Materials [ASTM] methods). Method-specific QC samples
are summarized in Table 6-2. Laboratory control limits for QC samples are included Appendix
B.
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6.2.4 Laboratory Duplicate Samples

6.2.5 Surrogate Spikes

6.2.3 Laboratory Control Samples

Precision of the analytical system is evaluated by using laboratory duplicates. Laboratory
duplicates are two portions of a single homogeneous sample analyzed for the same parameter.
Laboratory duplicates will be prepared and analyzed with project samples as listed in Tables 6-2.
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Quality Control Samples
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6.2.2 Method Blanks

SECTIONSIX
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Laboratory control samples (LCS) are used to monitor the laboratory's day-to-day performance
of routine analytical methods, independent of matrix effects. The LCS are prepared by spiking
reagent water or silica sand with standard solutions prepared independently of those used in
establishing instrument calibration. The LCS are extracted and analyzed with each batch of
samples. Results are compared on a per-batch basis to pre-established control limits and are used
to evaluate laboratory performance for precision and accuracy. Laboratory control samples may
also be used to identify any background interference or contamination of the analytical system
that may lead to the reporting of elevated concentration levels or false positive measurements.

Method blanks are used to check for laboratory contamination and instrument bias. Laboratory
method blanks will be analyzed with each sample batch. Results will be compared to those
samples within the same analytical batch.

Quality control criteria require that no contaminants be detected in the blank(s). If a chemical
(contamination) is detected, the action taken will follow the laboratory SOPs as modified. Blank
samples will be analyzed for the same parameters as the associated field samples.

Surrogates spikes are used to evaluate accuracy, method performance, and extraction efficiency.
Surrogate compounds are compounds not normally found in the environmental samples;
however, they are similar to the target analytes in chemical composition and behavior in the
analytical process. Samples for organics analysis will be spiked with surrogate compounds
consistent with the requirements described in the laboratory SOPs.

Since sample characteristics will affect the percent recovery, the percent recovery is a
measurement of accuracy of the overall analytical method on each individual sample. The
percent recovery of surrogates is calculated concurrently with the analytes of interest, using the
equation in Section 3.2.
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- - - - - - - - - - - - - - - -Fixed Laboratory Quality Control Sample Summary
Water and/or NAPL

LABORATORY LCS INITIAL CONTINUING
METHOD DUPLICATES MSIMSDa,b (BLANK INITIAL CALIBRATION CALIBRATION

METHOD BLANKSa (percent) (percent) SPIKE) a SURROGATE CALIBRATION VERIFICATIONa STANDARD

Phenols 1/batch Ilbatch 5 or Ilbatch 1/batch All samples 5-pt l/curve After every 10 samples

Pest/PCBs Ilbatch Ilbatch 5 or llbatch Ilbatch All samples 5-pt l/curve After every 10 samples

Herbicides I/batch 1/batch 5 or llbatch 1/batch All samples 6-pt 1/batch After every 10 samples

DioxinslFurans llbatch NA 5 or llbatch 1/batch NA 5-pt llbatch Prior to sample
analysis

VOCs 1/batch 5 percent 5 or Ilbatch Ilbatch All samples 9-pt Every 12 hours After every 12 hours

SVOCs llbatch llbatch 5 or llbatch llbatch All samples 5-pt With every new After every 12 hours
standard set

NWTPH-Dx llbatch 1/7 samples 5 or l/batch 5 percent All samples 5-pt 1/batch After every 10 samples

Metals 1/batch llbatch l/batch 1/batch NA 3-pt with blank l/curve After every 10

(MS only) samples"

Mercury 1/batch 1/batch 1/batch 1/batch NA 3-pt with blank l/curve After every 10

(MS only) samples"

Alkalinity 1/batch llbatch 5 or llbatch llbatch NA NA 1/batch After every 10 samples

Nitrite, Nitrate, Ilbatch 1/batch 5 or Ilbatch 1/batch NA 7-pt l/curve After every 10 samples
Sulfate, Chloride

Ammonia 1/batch llbatch NA l/batch NA Method Standard 2/batch After every 10 samples
Additions (1)

Sulfide Ilbatch Ilbatch 5 or llbatch Ilbatch NA 5-pt NA NA

TOC 1/batch Ilbatch 1/batch Ilbatch NA l-pt 2lbatch After every 10 samples

(MS only)

Dissolved Oxygen NA 1/batch NA NA NA l-pt NA NA

Methane 1/batch llbatch 5 or llbatch 1/batch NA 3-pt l/curve After every 10 samples

BOD l/batch llbatch NA llbatch NA l-pt NA NA

COD llbatch llbatch NA 1/batch NA 7-pt 2lbatch After every 10 samples

Major Cations l/batch llbatch Ilbatch 1/batch NA 4-pt l/curve After every 10 samples

(MS only)

Total l/batch llbatch NA 1/batch NA NA NA NA
Heterotrophic
Plate Count

NA: Not Apphcable
a. Batch is equivalent to 20 or fewer samples prepared and analyzed together with common QC samples
b. LCSfLCDis substituted when there is insufficient sample for MSIMSD.
c. Continuing calibration blank samples are analyzed immediately after continuing calibration standards.
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7.1 MATRIX INTERFERENCE

7.2 NON-AQUEOUS PHASE LIQUID ANALYTICAL APPROACH

Some of the aqueous samples submitted for analysis may have physical or chemical interference
(i.e. LNAPL and DNAPL). The extent of matrix interference will vary considerably from source
to source, depending upon the water sampled. Therefore, the laboratories will analyze the
samples in a homogenous state unless otherwise denoted on the chain-of-custody or by the DRS
QA Officer.

Non-aqueous phase liquid (NAPL) samples are high concentration samples that will be analyzed
differently than soil and water samples. Because percent levels of organic constituents are
expected, routine reporting limits are not applicable to this matrix; however, sample preparation,
instrument calibration, quantitation limits and corrective actions are the same as for soil samples.

The analyst will examine the NAPL sample for color and/or composition and will use their best
judgement to establish an initial dilution factor based upon a visual inspection of the sample.
The initial analytical data will be reviewed to determine if the dilution was appropriate (e.g., the
majority of the detected compounds were within the linear range of the instrument). If the initial
analysis has no hits, then the analyst will reanalyze the NAPL sample at a lower dilution until a

Laboratorv Analvtical Methods
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SECTIONSEVEN
This section describes the analytical procedures to be used by the fixed laboratory. The
analytical methods and associated QAlQC procedures were selected based on consideration of
the DQOs. The analytical methods, calibration procedures, and QC measurements and criteria
are based on current analytical protocols in the following:

• EPA SW-846 (SW-846) Test Methods for Evaluation of Solid Waste (EPA 1994c)

• American Society for Testing and Materials (ASTM Annual Updates)

• Methods for the Chemical Analysis of Water and Wastes (EPA 1979)

• Laboratory-specific SOPs

Table 7-1 summarizes the laboratory extraction methods, cleanup method, and
instrument/detector used in this project.

Laboratory QA will be implemented and maintained as described in this document and according
to the contract laboratories' QA plans and SOPs. Analytical methods are listed in Appendix A of
this document. Quality control samples are described in Section 6 of this QAPP. Analytical
method target analytes, routine reporting limits, and control limits are listed in Appendix B.

The methods selected are sufficient to meet the project DQOs. While a best effort will be made
to achieve the project DQOs, there may be cases in which it is not possible to meet the specified
goals. Any limitation in data quality due to analytical problems (e.g., elevated detection limits
due to highly contaminated samples) will be identified and discussed in data evaluation reports.
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majority of the detectable compounds are within the calibration range. If after the initial analysis,
there are compounds demonstrated above the calibration range, the NAPL sample will be
reanalyzed at a greater dilution to bring them within the calibration range. A sample may have
up to two analyses performed at different dilution factors.

The reporting limits will be the quantitation limit adjusted based upon the dilution factor or
factors applied to each individual sample. Matrix spikes, matrix spike duplicates, and laboratory
duplicates will not be analyzed with NAPL samples. Soil surrogate control limits as listed in
Appendix B will be used to evaluate surrogate recovery and determine corrective actions

SECTIONSEVEN
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laboratory AnalYtical Methods
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- - - - - - - - - - - - - - - - - - -
TABLE 7-1

Fixed Laboratory Method Summary
Extraction Methods, Cleanup Methods, and instrument/detector specifications

METHOD EXTRACTION INSTRUMENTI
ANALYTE REFERENCE METHOD CLEANUP METHOD DETECTOR

Phenols EPA 8041 Soil - Sonication NA GC/FID

Water - Continuous or SeDFunnel

Chlorinated PesticideslPCBs EPA 808118082 Soil - Sonication GPC GC/ECD

Water - Continuous or SeDFunnel Florisil (optional)

Phosphorous Pesticides EPA 1658/814lA Soil - Sonication NA GC/FPD

Water - Continuous or Sen Funnel

Chlorinated Herbicides EPA 8151A Soil - Shaker GPC GC/ECD

Water - Continuous or Sen Funnel

DioxinslFurans EPA 8290 Soxhlet Silica gel and Alumina, GC/MS

VOCs EPA 8260B Soil- Methanol Extraction None GC/MS

SoillWater - Purge and Trap

SVOCs EPA 8270 Soil - Sonication GPC GC/MS
Water - Continuous or Sen Funnel

Diesel-Range Hydrocarbons NWTPH-Dx Soil - Sonication, Silica gel (option) and GC/FID
Water - Sen Funnel Sulfuric acid (OPtion)

Metals EPA 6010/6020 & 7000 Acid digestion NA lCP/ICP-MS

Mercury EPA 747017471 Acid digestion NA CV-AA

Alkalinity EPA 310.1 NA NA Titration

Anions in Water - Nitrate, Nitrite, Sulfate, Chloride EPA 300.0 NA NA Ion Chromatograph

Ammonia EPA 350.1 NA NA Ion Selective Electrode

Sulfide in Water EPA 376.2 NA NA Ultraviolet Spectrophotometer

Total Organic Carbon EPA 415.2 H2SO4 NA IR (Carbonaceous analyzer)

Dissolved Oxygen EPA 360.1 NA NA DO Meter

Methane GCIFID Headspace NA GC/FID

BOD EPA 410.4 NA NA DO Meter

COD EPA 405.1 NA NA UVNIS Spectrophotometer

Maior Cations EPA 200.7 300.5 AD NA ICP-601O

Total Heterotrophic Plate Count SM9215 NA NA NA

NA: Not Applicable
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8.2 BALANCES

8.3 REFRIGERATORS

8.4 WATER SUPPLY SYSTEM

8.1 STANDARD SOLUTIONS

Instrument Calibration and Maintenance

DRAFT I\POR1ISharedIPROJECTSI92C0804AITask41IQAPPlEany RI.DOC 05/27/99 8-1

Analytical balances will be calibrated annually according to manufacturer's instructions and have
a calibration check before each use by laboratory personnel. Balance calibration shall be
documented in appropriate hardbound logbooks with pre-numbered pages.

A critical element in the generation of quality data is the purity/quality, and tractability of the
standard solutions and reagents used in the analytical operations. To ensure the highest purity
possible, all primary reference standards and standard solutions will be obtained from the
National Bureau of Standards, the EPA repository, or other reliable commercial source. The
laboratories will maintain a written record of the supplier, lot number, concentration, receipt
date, preparation date, preparer's name, method of preparation, expiration date, and all other
pertinent information for all standards, standard solutions, and individual standard preparation
logs.

Standard solutions will be validated prior to use. Validation procedures can range from a check
for chromatographic purity to verification of the concentration of the standard solution using
another standard solution prepared at a different time or obtained from a different source. Stock
and working standard solutions will be checked regularly for signs of deterioration, such as
discoloration, formation of precipitates, or change of concentration. Care will be exercised in the
proper storage and handling of standard solutions, and all containers will be labeled as to
compound, concentration, solvent, expiration date, and preparation data (initials of preparer/date
of preparation). Reagents will be examined for purity by subjecting an aliquot or subsample to
the corresponding analytical method.

Analytical instrument calibration and maintenance will be conducted in accordance with the QC
requirements identified in each laboratory SOP and QA plan, and the manufacturers'
instructions. General requirements are discussed below.

All refrigerators will be monitored for proper temperature by measuring and recording internal
temperatures on a daily basis. At a minimum, thermometers used for these measurements will be
calibrated annually, according to manufacturers' instructions.

URS Sreiner Woodward Clyde

SECTIONEIGHT

The project laboratories will maintain an appropriate water supply system that is capable of
furnishing ASTM Type II polished water to the various analytical areas.
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As stated in SW-846 and applicable laboratory SOPs, calibration of all analytical instrumentation
is required to ensure that the analytical system is operating correctly and functioning at the
sensitivity required to meet project-specific DQOs. Each instrument will be calibrated with
standard solutions appropriate to the instrument and analytical method, in accordance with the
methodology specified and at the QC frequency specified in the project laboratory SOPs.

The calibration and maintenance history of the mobile and fixed project laboratory
instrumentation is an important aspect of the project's overall QAJQC program. As such, all
initial and continuing calibration procedures will be implemented by trained personnel following
the manufacturer's instructions and in accordance with applicable EPA protocols to ensure the
equipment is functioning within the tolerances established by the manufacturer and the method
specific analytical requirements.

8.5 LABORATORY INSTRUMENTS

SECTIONEIGHT

URS Greiner Woodward Clyde

Instrument Calibration and Maintenance
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9.1 FIELD INSTRUMENTS

9.2 LABORATORY INSTRUMENTS

All laboratory instruments will be maintained as specified in the QA plans submitted by the
project laboratories and according to manufacturers' instructions.

The field equipment or instruments, if utilized, will be serviced before the project is initiated and
at regular intervals during the project as required by the manufacturers. Manufacturer's
instructions will be followed for any additional equipment that is required for the project.

Preventive Maintenance

DRAFT \\POR1ISharedIPROJECTS\92C0804A\Task411QAPPlEa~yRI.DOC 05/27199 9-1URS Breiner Woodward Clyde

Field and laboratory instrumentation will be examined and tested prior to being put into service
and will be maintained according to the manufacturer's instructions. Sampling personnel will
maintain a supply of typical maintenance replacement items available in the field to help prevent
downtime because of equipment malfunctions. Examples of typical equipment maintenance
items may include but not be limited to filters, tubing, fittings, sample containers, and calibration
standards.

SECTIONNINE
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10.2 LABORATORY CORRECTIVE ACTION

10.1 FIELD CORRECTIVE ACTION

The laboratory QA Data Reviewer will review the data generated to ensure that all QC samples
have been run as specified in the protocol. Recoveries of LCS, surrogates, and MS samples will
be reviewed for method accuracy. The RPD of laboratory duplicates and MSD samples will be
reviewed for method precision. The results will be evaluated against the control limits listed in
Appendix B.

Laboratory personnel will be alerted that corrective actions are necessary if any of the following
occur:

The Field Manager will review the procedures being implemented in the field for consistency
with the established protocols. Sample collection, preservation, labeling, etc., will be checked
for completeness. Where procedures are not strictly in compliance with the established protocol,
the deviations will be field documented and reported to the URS QA Officer. Corrective actions
will be defined and documented, as appropriate, by the Field Manager and the Project Manager.
Upon implementation of the corrective action, the Field Manager will provide the URS QA
Officer with a written memo documenting field implementation. The memo will become part of
the RPAC project file.

Corrective Actions
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The ultimate responsibility for maintaining quality throughout the RPAC project rests with the
URS Project Manager. The day-to-day responsibility for assuring the quality of field and
laboratory data rests with the Field Manager, the URS QA Officer, and the Laboratory Project
Manager.

Any nonconformances with the established QC procedures will be expeditiously identified and
controlled. Where procedures are not in compliance with the established protocol, corrective
actions will be taken immediately. Subsequent work, which depends on the nonconforming
activity, will not be performed until the identified nonconformance is corrected. Immediate
corrective actions will be noted in field logbooks, memoranda, or other documentation.
Problems not subject to immediate action will require formal corrective action. Conditions that
require correction actions include, but are not limited to:

• Failure to follow procedures established in the FSPs, QAPP, or Final Work Plan that may
apply to this task.

• Failure to meet any of the DQOs for field or laboratory activities.

Reports will contain a quality assurance section that will include a discussion of, at a minimum,
corrective actions taken and any deviations from the FSPs, QAPP, or Final Work Plan.

SECTIONTEN
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• Blanks contain contaminants at concentrations above the detection limits.

10.3 CORRECTIVE ACTIONS FOLLOWING DATA EVALUATION

• The QC data is outside the warning or acceptance windows for precision and accuracy
established for LCS. The laboratory project manager will contact the DRS QA Officer to
discuss out-of-control data sets.

The DRS QA Officer will review the field and laboratory data generated for this project to ensure
that all project quality assurance objectives are met. If any nonconformances are found in the
field procedures, sample collection procedures, field documentation procedures, laboratory
analytical and documentation procedures, and data evaluation and quality review procedures, the
impact of those nonconformances on the overall project QA objectives will be assessed.
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SECTIONTEN
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• Undesirable trends are detected in matrix spike or LCS percent recoveries, RPDs, or
surrogates percent recoveries.

• Unusual changes in detection limits are observed.

• Deficiencies are detected by the laboratory QA Manager during internal or external audits, or
from the results of performance evaluation samples.

If the analyst identifies any nonconformances in the analytical methodologies or quality control
sample results, corrective actions will be implemented immediately. Specific corrective actions
are outlined in each laboratory Quality Assurance Manual (QAM). Corrective action procedures
will be handled initially at the bench level by the analyst, who will review the preparation or
extraction procedure for possible errors, check the instrument calibration, spike and calibration
mixes, instrument sensitivity, etc. The analyst will immediately notify his/her supervisor of the
identified problem and the investigation that is being conducted. If the problem persists or
cannot be identified, the matter will be referred to the laboratory supervisor and laboratory QA
Manager for further investigation. Once resolved, full documentation of the corrective action
procedure will be filed by the laboratory. QA Manager, and if data are affected, the DRS QA
Officer will be provided a corrective action memo for inclusion into the project file.

Corrective action may include, but will not be limited to, the following:

• Reanalyzing suspect samples if holding time criteria permit

• Retrieving the archived sample for analysis

• Evaluating and amending sampling and/or analytical procedures (with DRS consultation)

• Accepting data with an acknowledged level of uncertainty (with DRS consultation)

• Recalibrating analytical instruments

• Evaluating and attempting to identify limitations of the data
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Appropriate actions, including reanalysis, will be recommended to the Project Manager so that
the project objectives can be accomplished. Data deemed unacceptable by the Project Manager
following the implementation of the required corrective action measures, will not be accepted
and further follow-up corrective actions will be explored.
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Corrective Actions
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11.2.1 Data Reduction Procedures
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11.2 FIXED LABORATORY DATA REDUCTION, REVIEW, AND DELIVERABLES

11.1 SCREENING LEVEL DATA REDUCTION, REVIEW, AND DELIVERABLES

Data Reduction, Deliverables,
QI Review, and Reponing

PROJECT URSQA

TASK LABORATORIES OFFICER

Laboratory data quality review
X

and data reduction

Independent data quality review
X

Quality Control Summary Report
X

TABLE 11-1
Data Quality Responsibilities

Data generated by the fixed analytical laboratories will undergo generation, reduction, and review
procedures described in the laboratory QA plans and SOPs. Data generated by the laboratories
will undergo a comprehensive data review by a URS QA reviewer or designee.

Screening Level Data will be reviewed to a lesser degree than fixed laboratory data. The URS
QA Officer will review screening data field records and compare results with those of the fixed
laboratories.

• After entry into the Laboratory Information Management System (LIMS), a computerized
report will be generated and sent to the laboratory QA data reviewer.

The fixed laboratory will perform in-house analytical data reduction under the direction of the
laboratory QA Manager. Data reduction will be conducted as follows:

• Raw data produced by the analyst will be processed and reviewed for attainment of QC
criteria as outlined in this document and/or established EPA methods, for overall
reasonableness, and for transcription or calculations errors.

The chemical data reduction and review process for this project will include data generation,
reduction, and two levels of QA review. The project laboratory QA reviewer will conduct the
first level of review before submittal of the data to the URS QA officer. After receipt of the data
packages, the URS QA Officer or a designee will conduct an independent data quality review.
Data quality review responsibilities are summarized in Table 11-1.
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11.2.2 Data Review
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The laboratory QA data reviewer, who has the initial responsibility for the correctness and
completeness of the data, will conduct the laboratory review. The laboratory QA data reviewer
will evaluate the quality of the work based on this document and an established set of laboratory
guidelines to ensure the following:

• Sample preparation information is correct and complete

• Analysis information is correct and complete

• Appropriate procedures have been followed

• Analytical results are correct and complete

• QC sample results are within appropriate QC limits

• Concentrations below required reporting limits

• Estimated concentration due to poor spike recovery

• Concentrations of the chemical also found in laboratory blank

• Other sample-specific qualifiers necessary to describe QC conditions

The laboratories will maintain detailed procedures for laboratory record keeping in order to
support the validity of all analytical work. Each data report package submitted to DRS will
contain the laboratories' written certification that the requested analytical method was run and
that all QAlQC checks were performed. The laboratory program administrator will provide URS
with QC reports of their external audits if appropriate, which will become part of the central
project files.
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• The laboratory QA data reviewer will decide whether any sample reanalysis is required and
the laboratory Project Manager will discuss reanalysis with the DRS QA Officer as soon as
possible.

• Upon acceptance of the preliminary reports by the laboratory QA data review, final hard copy
reports will be generated. Final hard copy reports will be available within 30 calendar days
of sample submittal.

Laboratory data reduction procedures will be those adopted, where appropriate, from Test
Methods for Evaluation of Solid Waste, Physical/Chemical Methods, SW-846 (EPA, 1994 and
updates) and those described in the laboratory QAM provided in Appendix D and E. The data
reduction steps will be documented, signed, and dated by the analyst.

Laboratory qualifiers as described and defined in the laboratory QA plans will include, but not
limited to:
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11.2.3 Electronic Data Deliverables

• Replicate analyses (laboratory duplicates and MS/MSDs)

11.2.4 Hard Copy (Paper) Deliverables
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Data Reduction, Deliverables,
QA Review, and Reponing

• Laboratory blanks are within appropriate QC limits

• Special sample preparation and analytical requirements have been met

• Documentation is complete (all anomalies in the preparation and analysis have been
documented; holding times are documented)

• Precision and accuracy

• Representativeness

To ensure that project chemical data is sufficient to meet both qualitative and quantitative DQOs,
laboratory data deliverables that will permit a data quality assessment consistent with the
requirements of the EPA Contract Laboratory Program (CLP) are required.

The laboratory will prepare and retain full analytical and associated QC documentation. The
laboratory will report the data as an analytical batch of 20 samples or less, along with associated
QC reporting data. The analytical data will be provided in a complete CLP-type deliverable data
format. The analytical results will be submitted to URS at the same time as the EDD.

Information provided in the hard copy will be sufficient to review the data with respect to:

• Holding times and conditions

• Detection/quantitation limits

• Surrogate recoveries

• Comparability

• Completeness

The laboratory will also provide the following hard copy information for each analytical data
package submitted for the RPAC project:

• Cover sheet listing the samples included in the report, narrative comments describing
problems encountered in analysis, and identification of any analyses not meeting quality
control criteria, including holding times.

Electronic data deliverables (EDD) will be in the form of GISIKEY© Electronic data
management system (EDMS). The files will be of a DBF ill or compatible file format. The
EDD file (labdata.dbf) will have the structure described in the Structure Notes Table, Appendix
C.
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11.3 INDEPENDENT DATA QUALITY REVIEW
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The second level of review will be performed by URS and will include a review of laboratory
performance criteria and sample-specific criteria. Additionally, URS will determine whether the
DQOs have been met, and will calculate the data completeness for the project. One hundred
percent of the project laboratories' data will be reviewed.

The data quality review will include evaluation of precision, accuracy, representativeness,
comparability, completeness, sampling documentation, holding times, instrument calibration, and
tuning, as described below. Full data validation will only be performed on a per method per
sample delivery group (SDG) basis as a URS option. Data that will need to undergo full data
validation will be determined by URS following the initial data quality review.

• Chain of custody forms and cooler receipt forms.

• Tabulated results of inorganic and organic compounds identified and quantified, with
reporting limits for all analytes. All analytes will be reported for each sample as a detected
concentration or as not detected above the specific limits of quantitation, which must be
stated. The laboratory will also report dilution factors, date of extraction, extraction batch
number, date of analysis, and analytical batch number for each sample. Tentatively identified
compounds will not be reported.

• Analytical results for QC sample spikes, laboratory duplicates, initial and continuing
calibration verifications of standards and laboratory blanks, standard procedural blanks, LCS,
surrogates, laboratory reference materials, ICP interference check samples, and detection
limit check samples.

• Raw data system printouts (or legible photocopies) identifying date of reported analysis,
analyst, parameters analyzed, calibration curves, calibration verifications, method blanks, any
reported sample dilutions, cleanup logs, laboratory duplicates, spikes, control samples,
sample spiking levels, preparation/extraction logs, run logs, and chromatograms.

• Chromatograms will be labeled with analyte peaks, internal standards, and surrogate
standards where applicable.

• Mass calibration and mass spectral tuning will be reported for gas chromatography/mass
spectroscopy (GC/MS) analyses.

The narrative accompanying the data package will include the identification of samples not
meeting total QC criteria as specified in this QAPP, and/or the laboratory QA plans, and cautions
regarding non-quantitative use or unsuitability due to out-of-control QC results. Data reduction
and QC review steps will be documented, signed, and dated by an authorized representative.
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• Detection limits
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Data quality review is a process to determine if the data meet project-specific DQOs. If the
DQOs are not met, data usability is further evaluated. Quality review of a data set involves
several steps:

1. Reviewing the laboratory data package for transcription errors, misidentifications, or
miscalculations

2. Assessing the reliability of data based on quality control sample results

3. Verification that requirements contained in the project planning documents have been met

The data quality review process for this project will follow the procedures in EPA's Functional
Guidelines For Organic Data Review and Inorganic Review (EPA 1994), as appropriate. The
data quality review will include verification of the following:

• Compliance with the QAPP

• Proper sample collection and handling procedures

• Holding times

• Field QC results

Data Reduction, DeliVerables,
QIReview, and Reponing

• Laboratory blank analysis

• Instrument calibration verification (initial and continuing)

• LCS/LCD percent recoveries and relative percent differences

• MS/MSD percent recoveries and relative percent differences

• Surrogate spikes percent recoveries

• Data completeness and format

• Data qualifiers assigned by the laboratories

Qualifiers will be added to data during the review as necessary. Qualifiers applied to the data as
a result of the independent review will be limited to:

D The analyte was analyzed for but was not detected above the reporting limit.

J The analyte was positively identified; the associated numerical value is an estimate of the
concentration of the analyte in the sample.

D] The analyte was not detected above the reporting limit. However, the reporting limit is
approximate and mayor may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.

SECTIONELEVEN
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• Precision

• Representativeness

• Accuracy

11.4 QUALITY CONTROL SUMMARY REPORT
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Results of the QA review and/or validation will be included in a data quality review report that
will provide a basis for meaningful interpretation of the data quality and evaluate the need for
corrective actions and/or comprehensive data validation. This report will be used to generate the
quality control summary report.

R Sample results are rejected due to serious deficiencies in the ability to analyze the sample
and meet quality control criteria. The presence or absence of the analyte cannot be
verified.
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Quality control summary reports will be prepared by the DRS QA Officer and submitted to the
Project Manager, or designee, for review. The reports will summarize the data results collected
or received, any corrective actions (encountered and/or resolved) during the reporting period, and
data assessment. The quality control summary reports will be included in the project file and
incorporated as part of the Early RIQuarterly Reports.

The analytical data will be qualified by reviewing the laboratory's standard analytical data
package. The data quality review will involve checking the laboratory data package against
criteria established in this document. The data will be considered valid if they meet the criteria
established in this document for the following elements:

• Comparability

• Completeness

The QC summary report will include evaluation of sampling documentation/representativeness,
technical holding times, instrument calibration and tuning, field and laboratory blank sample
analyses, method QC sample results, field replicates, compound identification and quantitation,
elevated reporting limits, and a summary of qualified data.
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12.1.1 Surveillance Audits

12.1 AUDIT TYPES

12.1.2 Technical Systems Audits
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Audits

Proper communication between field personnel, project management personnel, laboratory
personnel, and RPAC personnel will ensure that the proper methods and techniques are used
throughout the project.

The DRS QA Officer will be responsible for initiating audits, selecting the audit team, and
overseeing audit implementation.

The Field Manager is responsible for supervising and checking that samples are collected and
handled in accordance with this management plan and that documentation of work is adequate
and complete.

The laboratory QA Manager has the responsibility of ensuring that the analytical laboratory is
following in-house performance and system audits under their in-house QNQC guidelines. Any
irregularities found in their performance and system audits will be dealt with by the laboratory
immediately. The laboratory QA Manager will also regularly conduct the following internal
audits:

• Technical audit including reviews of calibration and equipment monitoring records,
laboratory logbooks, maintenance records, and instrument control charts

• Data quality audit reviews, including all aspects of data collection, reporting, and review

• Management system audits verifying that management and supervisory staff are effectively
implementing and monitoring all QC activities necessary to support the laboratory QA
program

The DRS Project Manager is responsible for overseeing that the project performance satisfies the
QA objectives as set forth in this document.

Reports and technical correspondence will be peer reviewed by qualified individuals before being
finalized.

Surveillance audits are the continual or frequent monitoring of the status of a project and the
analysis of records to ensure that specified requirements are being fulfilled. The Project
Manager, or designee, throughout the project will conduct surveillance audits so that the project
performance satisfies the objectives set forth in the SAP.

SECTIONTWELVE

Technical Systems Audits (TSA), if conducted during this project, are thorough and systematic
on-site qualitative audits where facilities, equipment, personnel, training, procedures, and record
keeping are examined for conformance to the SAP. Ideally, the TSA is conducted after the work
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• Details of findings and program deficiencies

12.2 AUDIT PROCEDURE
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has commenced, but before it has progressed very far, thus giving the opportunity for corrective
action. The TSA will be conducted if the Field Manager or the URS QA officer identifies the
need.
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• Persons contacted during pre-audit, audit, and post-audit activities

• A summary of audit results, including an evaluation statement regarding the effectiveness of
the SAP elements which were audited

This section provides requirements and guidance for performing internal and external audits to
verify compliance with the elements of this document.

The URS Project Manager and, if appropriate, other audited entity (e.g., Field Manager,
Laboratory Supervisor) will be notified by the URS QA Officer of an audit a reasonable time
before the audit is performed. This notification will be in writing and will include information
such as the general scope and schedule of the audit, and the name of the audit team leader. The
URS QA Officer may serve as the "audit team".

A pre-audit conference will be conducted at the audit site with the appropriate manager or
designated representative (e.g., Field Manager, Laboratory Supervisor). The purpose of the
conference will be to confirm the audit scope, present the audit plan, discuss the audit sequence,
and plan for the post-audit conference.

The audit team will then implement the audit. Selected elements of the SAP will be audited to
the depth necessary to evaluate the effectiveness of implementation. Checklists prepared by the
audit team and approved by the URS QA Officer will be sufficiently detailed to document major
audit components. Conditions requiring immediate corrective action will be reported
immediately to the URS QA Officer.

At the conclusion of the audit, a post-audit conference will be held with the Field Manager or
Laboratory Supervisor, or their designated representative, to present audit findings and clarify
any misunderstandings. The audit team leader will concisely state a list of audit findings. The
findings will be acknowledged by signature of the Project Manager or designated representative
upon completion of the post-audit conferences.

An audit report will be prepared by the audit team leader and signed by the URS QA Officer.
The report will include the following:

• Description of the audit scope

• Identification of the audit team
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12.4 FOLLOW-UP ACTION

12.5 AUDIT RECORDS

12.3 AUDIT RESPONSE
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Audits

Original records generated for all audits will be retained in the central project files. Records will
include audit reports, written replies, the record of completion of corrective actions, and
documents associated with the conduct of audits that support audit findings and corrective
actions, as appropriate.

Follow-up action by the DRS QA officer (e.g. evaluating the adequacy of the Project Manager's
response or evaluating that the corrective action was identified and accomplished) may be
accomplished through written communications, re-audits, or other appropriate means. When all
corrective actions have been verified, a memo will be sent to the Project Manager signifying the

satisfactory closeout of the audit.

The Project Manager, or designee, will respond to the audit report within a reasonable amount of
time. The response will clearly state the corrective action for each finding, including action to
prevent recurrence and the date the corrective action will be completed.

• Recommendations for corrective actions with a copy to the Project Manager and others as
appropriate

SECTIONTWELVE
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Inorganic Data Review.
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APPENDIXA Methods, Ana'Vles, and CAS #
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I Data Quality Objectives For North Creek Analytical, Inc.

Surr. OUP Matrix Spike Blank Spike
Method Analyte MOL MRL Units %R RPO %R RPO %R RPO

I Polychlorinated Biphenyls per EPA Method 8082
in SoliI EPA 8082 Aroclor 1016 20 67 uglkg dry wt 57-132 50 57-132 50
EPA 8082 Aroclor 1221 40 134 ug/kg dry wt
EPA 8082 Aroclor 1232 20 67 ug/kg dry wt
EPA 8082 Aroclor 1242 20 67 uglkg dry wtI EPA 8082 Aroclor 1248 20 67 ug/kg dry wt
EPA 8082 Aroclor 1254 20 67 ug/kg dry wt
EPA 8082 Aroclor 1260 20 67 uglkg dry wt 60-136 50 60-136 50
EPA 8082 2,4,5,6-Tetrachloro-m-xylene Surrogate 63-119I EPA 8082 Decachlorobiphenyl Surrogate 52-131

Polychlorinated Biphenyls per EPA Method 8082lin Water
EPA 8082 Aroclor 1016 0.25 0.5 ug!l 60-133 50 75-125 50
EPA 8082 Aroclor 1221 0.5 1 ug/l

EPA 8082 Aroclor 1232 0.25 0.5 ugll

IEPA 8082 Aroclor 1242 0.25 0.5 ugll

EPA 8082 Aroclor 1248 0.25 0.5 ug!l

EPA 8082 Aroclor 1254 0.25 0.5 ug/I

EPA 8082 Aroclor 1260 0.25 0.5 ugll 62-144 50 75-125 50

IEPA8082 2,4,5,6-Tetrachloro-m-xylene Surrogate 44-119

EPA 8082 Decachlorobiphenyl Surrogate 54-128
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Data Quality Objectives For North Creek Analytical, Inc. I
Method Analyte MOL MRL Units

Surr.
%R

OUP
RPO

Matrix Spike
%R RPD

Blank Spike
%R RP

Azinphos methyl

Boistar
Chlorpyrifos
Coumaphos
Demeton
Diazinon
Dichlorvos
Disulfoton
Ethoprop

EPN
Fensulfothion
Fenthion
Malathion
Mevinphos
Naled
Parathion-methyl
Parathion-ethyl
Phorate
Ronnel
Stirophos (Tetrachlorvinphos)
Tokuthion (Prothiofos)

Trichloronate
TBP
TPP

Azinphos methyl
Boistar
Chlorpyrifos
Coumaphos
Demeton
Diazinon

Dichlorvos
Disulfoton
Ethoprop
Fensulfothion
Fenthion
Malathion
Mevinphos
Naled
Parathion-methyl

Parathion-ethyl
Phorate
Ronnel
Stirophos (Tetrachlorvinphos)
Tokuthion (Prothiofos)

Trichloronate
TBP
TPP

Organophosphorus Pesticides per EPA Method 8141A
in Soil
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A

EPA 8141A
EPA8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A

Organophosphorus Pesticides per EPA Method 8141A
in Water
EPA 8141A
EPA 8141A
EPA8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA8141A
EPA 8141A
EPA 8141A
EPA8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A
EPA 8141A

20

20
20
20
20
20
20

20
20

20
20
20
20
20
20
20
20
20
20
20
20
20

0.4
0.4
0.4
0.4
0.4

0.4
0.4
0.4
0.4
0.8
0.4
0.4
0.4
0.4
0.4

0.4
0.4
0.4
0.4
0.4
0.4

40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg drywt

40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt
40 ug/kg dry wt

Surrogate
Surrogate

1 ug/I
1 ug/l
1 ug/I
1 ug/I
1 ug/I

1 ug/l
1 ug/I
1 ug/I
1 ug/I
2 ug/I
1 ug/I
1 ug/I
1 ug/I
1 ug/l
1 ug/I

1 ug/l
1 ug/I
1 ug/I
1 ug/I
1 ug/I
1 ug/I

Surrogate
Surrogate

47-155
48-156

64-132
65-138

44-167

59·137

62-143

54-158

30
30
30
30
30
30
30 35-144
30
30 51-145
30
30
30
30
30
30 60-142

30
30
30
30 40-161

30
30

50 44-167

50 59·137

50 62-143

50 54-158

50 35-144

50 51-145

50 60-142

50 40-161

~I

~I
50

5~1
-

~I

5~1

~I

-I
~I

5~ I
50

-

~I

I
I
I
I
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I
Method
EPA 8270C
EPA 8270C
EPA 8270C

I EPA 8270C

EPA 8270C
EPA 8270C

I
EPA 8270C

EPA 8270C
EPA 8270C
EPA 8270C

f PA 8270C
EPA 8270C

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Data Quality Objectives For North Creek Analytical,lnc.

Surr. OUP Matrix Spike Blank Spike
Analyte MOL MRL Units %R RPO %R RPD %R RPD
Phenanthrene 0.07 0.33 mg/kg dry wt 50
Phenol 0.07 0.33 mg/kg dry wt 50 5-112 60 5-112 60
Pyrene 0.07 0.33 mg/kg dry wt 50 52-130 60 52-130 60
1,2,4-Trichlorobenzene 0.07 0.33 mg/kg dry wt 50 44-142 60 44-142 60
2,4,5-Trichlorophenol 0.07 0.33 mglkg dry wt 50
2,4,6-Trichlorophenol 0.07 0.33 mg/kg dry wt 50
2-Fluorobiphenyl Surrogate 44-146

2-Fluorophenol Surrogate 42-126

Nitrobenzene-d5 Surrogate 42-126

Phenol-d6 Surrogate 42-131

p-Terphenyl-d14 Surrogate 49-150

2,4,6-Tribromophenol Surrogate 48-119
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Data Quality Objectives For North Creek Analytical, Inc. I

-I

-I
-I

-I

I

-I

-I
-I
-I
-I
-I

-I
60

60 I60

60

Blank Spike

%R RPO I

0-132
0-230

22-147

23-134

47-145

20-124

39-139

14-176

Matrix Spike
%R RPO

0-132 60
0-230 60

22-147 60

47-145 60

23-134 60

20-124 60

39-139 60

14-176 60

OUP
RPO

Surr.
%R

5 ug/l
5 ug/I
5 ug/I
5 ug/I
5 ug/I
5 ug/I
5 ug/I
5 ug/I

50 ug/I
10 ug/I
5 ug/I
5 ug/I
5 ug/I

20 ug/I
10 ug/I
5 ug/I

10 ug/I
5 ug/I
5 ug/I
5 ug/I
5 ug/I
5 ug/I
5ug/l
5 ug/I
5 ug/I
5 ug/I
5 ug/I
5 ug/l
5 ug/I
5 ug/I
5 ug/I

10 ug/I
5 ug/I

10 ug/I
25 ug/l
5 ug/l
5ug/l

10 ug/I
5 ug/I
5 ug/I
5 ug/I

10 ug/l

10 ug/I
10 ug/I
5 ug/I
5 ug/I
5 ug/I

10 ug/I
5 ug/I
5 ug/I
5 ug/I

10 ug/I
10 ug/l
5 ug/I
5 ug/I

25 ug/I
10 ug/I

5 ug/I
10 ug/I

MRL Units

3
3
3
3
3
3
3
3
5
5
3
3
3
5
5
3
5
3
5
3
3
3
5
3
3
3
3
3.
5
5
3

10
3
5

15
3
3

10
3
3
3
5
5
5
3
3
3
5
5
3
3
5
5
3
5

10
5
3
5

MOLAnalyte

Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene
Benzo (k) fluoranthene
Benzoic Acid
Benzyl alcohol
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
4-Chloro-3-methylphenol
4-Chloroaniline
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo (a,h) anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1A-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
2A-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Bis(2-ethylhexyl)phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
3-,4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol

Method

Semlvolatile Organic Compounds per EPA Method 8270C
in Water
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA8270C
EPA 8270C
EPA8270C
EPA8270C
EPA 8270C
EPA8270C
EPA8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA8270C
EPA8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA8270C
EPA 8270C
EPA8270C
EPA8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA8270C
EPA8270C
EPA8270C
EPA8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C
EPAB270C
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Data Quality Objectives For North Creek Analytical,lnc.I
Method
EPA 82608
EPA 82608
EPA 82608

I EPA 82608
EPA 82608
EPA 82608

I
EPA 82608
EPA 82608
EPA 82608

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Analyte
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
o-Xylene
m,p-Xylene
4-BF8
1,2-DCA-d4
Dibromofluoromethane
Toluene-d8

MOL
0.119
0.171

0.31
0.091
0.262

MRL Units
1 ugll
1 ugll
1 ug/I
1 ug/I
2 ug/I

Surrogate·
Surrogate
Surrogate
Surrogate

Surr.
%R

75·135
70·135
80-125
80-120

OUP
RPO

Matrix Spike
%R RPD

Blank Spike
%R RPD
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Data Quality Objectives For North Creek Analytical,lnc. I

I

-I

-I
-I

-I

-I

-I

-I

-I
-I

60 I
60

I

-I
60

60

60 I

Blank Spike

%R RPO I

0-132

0-230

14-176

20-124

23-134

39-139

22-147

47-145

Matrix Spike
%R RPO

0-132 60

0-230 60

14-176 60

23-134 60

20-124 60

39-139 60

22-147 60

47-145 6050

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50
50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50

50
50
50

OUP
RPO

Surr.
%R

0.33 mg/kg dry wt
0.33 mg/kg dry wt
0.33 mglkg dry wt
0.33 mg/kg dry wt
0.33 mglkg dry wt
0.33 mg/kg dry wt
0.33 mglkg dry wt
0.33 mg/kg dry wt

1 mglkg dry wt
0.33 mg/kg dry wt
0.33 mg/kg dry wt
0.33 mg/kg dry wt
0.33 mg/kg dry wt

2 mg/kg dry wt
0.33 mglkg dry wt
0.33 mg/kg dry wt
0.33 mglkg dry wt
0.33 mg/kg dry wt
0.33 mg/kg dry wt
0.33 mglkg dry wt
0.33 mglkg dry wt

1 mg/kg dry wt
0.33 mg/kg dry wt
0.33 mg/kg dry wt
0.33 mglkg dry wt

1 mg/kg dry wt
1 mg/kg dry wt
1 mglkg dry wt
1 mglkg dry wt

0.33 mg/kg dry wt
0.33 mglkg dry wt

1 mglkg dry wt
0.33 mglkg dry wt

1 mg/kg dry wt
2 mg/kg dry wt

0.33 mg/kg dry wt
0.33 mglkg dry wt

2 mg/kg dry wt
0.33 mg/kg dry wt
0.33 mglkg dry wt
0.33 mglkg dry wt

1 mglkg dry wt
1 mglkg dry wt
1 mglkg dry wt

0.33 mglkg dry wt
0.33 mg/kg dry wt
0.33 mglkg dry wt
0.33 mg/kg dry wt
0.33 mglkg dry wt
0.33 mg/kg dry wt
0.33 mglkg dry wt

1 mg/kg dry wt
0.33 mglkg dry wt
0.33 mglkg dry wt
0.33 mg/kg dry wt

1 mglkg dry wt
0.33 mg/kg dry wt
0.33 mglkg dry wt

1 mglkg dry wt

MRL Units

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.5

0.07

0.07

0.07

0.07

0.5

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.5

0.07

0.07

0.07

0.5

0.5

0.5

0.5

0.07

0.07
0.5

0.07

0.5

0.5

0.07

0.07

2
0.07

0.07

0.07

0.5

0.5

0.5

0.07

0.07

0.07

0.07

0.07

0.07

0.07

0.5

0.07

0.07

0.07

0.5

0.07
0.07

0.5

MOLAnalyte

Acenaphthene

Acenaphthylene

Anthracene

Senzo (a) anthracene

Senzo (a) pyrene

Senzo (b) fluoranthene

Senzo (ghi) perylene

Senzo (k) fluoranthene

Benzoic Acid

Benzyl alcohol

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol

4-Chloroaniline

Sis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether

Sis(2-chloroisopropyl)ether

2-ChloronaphthaJene

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Di-n-butyl phthalate

Di-n-cetyl phthalate

Dibenzo (a,h) anthracene

Dibenzofuran

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlorophenol

Diethyl phthalate
2,4-Dimethylphenol

Dimethyl phthalate

4,6-Dinitro-2-methylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Sis(2-ethylhexyl)phthalate

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

Indeno (1,2,3-cd) pyrene

Isophorone

2-Methylnaphthalene

2-Methylphenol

3-,4-Methylphenol

Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

Nitrobenzene

2-Nitrophenol

4-Nitrophenol

N-Nitrosodi-n-propylamine

N-Nitrosodiphenylamine
Pentachlorophenol

Method

Semivolatlle Organic Compounds per EPA Method 8270C

in Soil
EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C
EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C

EPA 8270C
EPA 8270C

scoEPA00006441



I Data Quality Objectives For North Creek Analytical, Inc.

Method
EPA 8260B
EPA 8260B
EPA 8260B

I EPA 8260B
EPA 8260B
EPA 8260B

I
EPA 8260B
EPA 8260B
EPA 8260B

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Analyte
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
o-Xylene
m,p-Xylene
4-BFB
1,2-DCA-d4
Dibromofluoromethane
Toluene-d8

MOL
11.9
17.1
155
9.1

26.2

MRL Units
100 ug/kg dry wt
100 uglkg dry wt
500 ug/kg dry wt
100 ug/kg dry wt
200 ug/kg dry wt

Surrogate
Surrogate
Surrogate
Surrogate

Surr.
%R

70·130
65-135
65-130
70·120

OUP
RPO

MatrixSpike
%R RPO

Blank Spike
%R RPO
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Data Quality Objectives For North Creek Analytical, Inc, I
Surr. DUP Matrix Spike Blank Spike

Method Analyte MDL MRL Units %R RPD %R RPD %R RPD I
Volatile Organic Compounds per EPA Method 82608
in Water
EPA 8260B Acetone 5.471 25 ug/I IEPA 8260B Benzene 0.121 1 ug/I 80-125 25 80-125 25

EPA 8260B Bromobenzene 0.165 1 ug/I

EPA 8260B Bromochloromethane 0.217 1 ug/I -IEPA 8260B Bromodichloromethane 0.141 1 ug/I

EPA 8260B Bromoform 0.161 1 ug/I

EPA 8260B Bromomethane 0.606 10 ug/l

EPA 8260B 2-Butanone 1.601 25 ug/I -IEPA 8260B n-Butylbenzene 0.132 1 ug/I

EPA 8260B sec-Buty/benzene 0.092 1 ug/I

EPA 8260B tert-Butylbenzene 0.168 1ugll

EPA 8260B Carbon disulfide 0.322 10 ugll -IEPA 8260B Carbon tetrachloride 0.218 1 ug/I

EPA 8260B Chlorobenzene 0.14 1 ug/l 80-125 25 80-125 25

EPA 8260B Chloroethane 0.381 5 ug/I

~IEPA 8260B Chloroform 0.423 1ugll

EPA 8260B Chloromethane 0.274 5 ug/I

EPA 8260B 2-Chlorotoluene 0.165 1ugll

EPA 8260B 4-Chlorotoluene 0.118 1 ug/I -IEPA 8260B 1,2-Dibromo-3-chloropropane 0.336 1 ug/I

EPA 8260B Dibromochloromethane 0.099 1ugll

EPA 8260B 1,2-Dibromoethane 0.09 1 ug/l

EPA 8260B Dibromomethane 0.127 1 ug/I - IEPA 8260B 1,2-Dichlorobenzene 0.087 1 ug/I

EPA 8260B 1,3-Dichlorobenzene 0.125 1 ug/I

EPA 8260B 1,4-Dichlorobenzene 0.176 1 ug/l

IEPA 8260B Dichlorodifluoromethane 0.324 5 ug/I -
EPA 8260B 1,1-Dichloroethane 0.214 1 ug/I

EPA 8260B 1,2-Dichloroethane 0.185 1 ug/I

EPA 8260B 1,1-Dichloroethene 0.151 1 ug/l 70-135 25 70-135 25

IEPA 8260B cis-1,2-Dichloroethene 0.187 1 ug/I

EPA 8260B trans-1,2-Dichloroethene 0.194 1 ug/I

EPA 8260B 1,2-Dichloropropane 0.272 1 ug/I

EPA 8260B 1,3-Dichloropropane 0.266 1 ug/I - IEPA 8260B 2,2-Dichloropropane 0.292 1 ug/I

EPA 8260B 1,1-Dichloropropene 0.219 1 ug/I

EPA 8260B cis-1,3-Dichloropropene 0.113 1 ug/I

EPA 8260B trans-1,3-Dichloropropene 0.177 1 ug/l - IEPA 8260B Ethylbenzene 0.143 1 ugll

EPA 8260B Hexachlorobutadiene 0.263 2 ug/I

EPA 8260B 2-Hexanone 0.572 10 ug/I

IEPA 8260B Isopropylbenzene 0.175 1 ugll -
EPA 8260B p-Isopropyltoluene 0.134 1ugll

EPA 8260B 4-Methyl-2-pentanone 0.485 5 ug/I

EPA 8260B Methylene chloride 2 5 ug/I - IEPA 8260B Naphthalene 0.104 1 ug/I

EPA 8260B n-Propylbenzene 0.114 1 ugll

EPA 8260B Styrene 0.154 1 ug/I

EPA 8260B 1,1,1,2-Tetrachloroethane 0.252 1 ug/I - IEPA 8260B 1,1,2,2-Tetrachloroethane 0.269 1 ug/I

EPA 8260B Tetrachloroethene 0.27 1 ugll

EPA 8260B Toluene 0.115 1 ug/I 80-125 25 80-125 25

IEPA 8260B 1,2,3-Trichlorobenzene 0.081 1 ug/I -
EPA 8260B 1,2,4-Trichlorobenzene 0.174 1 ug/I

EPA 8260B 1,1,1-Trichloroethane 0.1 1 ug/I

EPA 8260B 1,1,2-Trichloroethane 0.246 1 ugll

IEPA 8260B Trichloroethene 0.359 1 ug/l 70-130 25 70-130 25

EPA 8260B Trichlorof/uoromethane 0.245 1 ugll

EPA 8250B 1,2,3-Trichloropropane 0.144 1 ugll

I
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I Data Quality Objectives For North Creek Analytical, Inc.

Surr. OUP Matrix Spike Blank Spike

IMethod Analyte MOL MRL Units %R RPO %R RPO %R RPO

Chlorinated Herbicides per EPA Method 1658/8151A
in Soil

JPA8151A 2,4-D 0.03 0.04 mglkg dry wt 50 41-141 50 41-141 50
PA 8151A 2,4-DB 0.014 0.02 mg/kg dry wt 50

EPA 8151A 2,4,5-T 0.037 0.05 mg/kg dry wt 50
EPA 8151A 2,4,5-TP (Silvex) 0.043 0.05 mglkg dry wt 50 51-116 50 51-116 50

tPA8151A Bromoxynil TBD TBDmglkg dry wt 51 51-117 51 51·117 51
PA 8151A Dalapon 0.048 0.05 mg/kg dry wt 50

EPA 8151A Dicamba 0.0082 0.02 mglkg dry wt 50

~PA8151A Dichlorprop 0.008 0.01 mg/kg dry wt 50
PA 8151A Dinoseb 0.0088 0.01 mglkg dry wt 50
PA 8151A MCPA 0.747 1 mglkg dry wt 50

EPA 8151A MCPP 0.972 1 mg/kg dry wt 50

[PA 8151A 2,4-DCAA Surrogate 31-136

Chlorinated Herbicides per EPA Method 1658/8151A
in Water

IPA8151A 2,4-D 0.773 2 ug/I 50 34-136 50 34-136 50
PA 8151A 2,4-DB 2.55 4 ug/I 50

EPA 8151A 2,4,5-T 0.58 1 ug/I 50

iPA8151A 2,4,5-TP (Silvex) 0.62 1 ug/I 50 34-123 50 34-123 50
PA 8151A Bromoxynil TBD TBD ug/I 51 51-117 51 51-117 51
PA 8151A Dalapon 6.69 10 ug/I 50

EPA 8151A Dicamba 0.779 1 ug/I 50

lPA8151A Dichlorprop 0.584 1 ug/I 50
PA 8151A Dinoseb 1.52 2 ug/I 50
PA 8151A MCPA 59.7 200 ug/l 50

EPA 8151A MCPP 38.9 200 ug/I 50

IPA 8151A 2,4-DCAA Surrogate 24-135

I
I
I
I
I
I
I
I
I
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Data Quality Objectives For North Creek Analytical,lnc. I
Surr. OUP Matrix Spike Blank Spike

Method Analyte MOL MRL Units %R RPO %R RPO %R RPO I
Volatile Organic Compounds per EPA Method 8260B in soil
(standard methanol"mid level" extraction)

2~ IEPA 8260B Acetone 547 2500 ug/kg dry wt

EPA 8260B Benzene 12.1 100 uglkg dry wt 60-135 25 80-135

EPA 8260B Bromobenzene 16.5 100 uglkg dry wt

EPA 8260B Bromochloromethane 21.7 100 ug/kg dry wt

~IEPA 8260B Bromodichloromethane 14.1 100 ug/kg dry wt

EPA 8260B Bromoform 16.1 100 ug/kg dry wt

EPA 8260B Bromomethane 60.6 1000 ug/kg dry wt

EPA 8260B 2-Butanone 160.1 2500 ug/kg dry wt -IEPA 8260B n-Butylbenzene 13.2 100 ug/kg dry wt

EPA 8260B sec-Butylbenzene 9.2 100 ug/kg dry wt

EPA 8260B tert-Butylbenzene 16.8 100 uglkg dry wt

EPA 8260B Carbon disulfide 32.2 1000 ug/kg dry wt -IEPA 8260B Carbon tetrachloride 21.8 100 ug/kg dry wt

EPA 8260B Chlorobenzene 14 100 ug/kg dry wt 65-125 25 80-135 25

EPA 8260B Chloroethane 38.1 500 ug/kg dry wt -IEPA 8260B Chloroform 42.3 100 uglkg dry wt

EPA 8260B Chloromethane 27.4 500 ug/kg dry wt

EPA 8260B 2-Chlorotoluene 16.5 100 ug/kg dry wt

EPA 8260B 4-Chlorotoluene 11.8 100 uglkg dry wt -IEPA 8260B 1,2-Dibromo-3-chloropropane 33.6 100 uglkg drywt

EPA 8260B Dibromochloromethane 9.9 100 uglkg dry wt

EPA 8260B 1,2-Dibromoethane 9 100 ug/kg dry wt

EPA 8260B Dibromomethane 12.7 100 ug/kg dry wt IEPA 8260B 1,2-Dichlorobenzene 8.7 100 uglkg dry wt

EPA 8260B 1,3-Dichlorobenzene 12.5 100 uglkg dry wt

EPA 8260B 1,4-Dichlorobenzene 17.6 100 ug/kg dry wt

EPA 8260B Dichlorodifluoromethane 32.4 500 ug/kg dry wt -I
EPA 8260B 1,1-Dichloroethane 21.4. 100 ug/kg drywt

EPA 8260B 1,2-Dichloroethane 18.5 100 uglkg dry wt

EPA 8260B 1,1-Dichloroethene 15.1 100 ug/kg dry wt 60-135 25 60-150 25

IEPA 8260B cis-1,2-Dichloroethene 18.7 100 ug/kg dry wt

EPA 8260B trans-1,2-Dichloroethene 19.4 100 uglkg dry wt

EPA 8260B 1,2-Dichloropropane 27.2 100 uglkg dry wt

EPA 8260B 1,3-Dichloropropane 26.6 100 ug/kg dry wt -IEPA 8260B 2,2-Dichloropropane 29.2 100 ug/kg dry wt

EPA 8260B 1,1-Dichloropropene 21.9 100 ug/kg dry wt

EPA 8260B cis-1,3-Dichloropropene 11.3 100 uglkg dry wt

EPA 8260B trans-1,3-Dichloropropene 17.7 100 ug/kg dry wt -IEPA 8260B Ethylbenzene 14.3 100 ug/kg dry wt

EPA 8260B Hexachlorobutadiene 26.3 200 ug/kg dry wt

EPA 8260B 2·Hexanone 57.2 1000 uglkg dry wt

IEPA 8260B Isopropylbenzene 17.5 100 uglkg dry wt -
EPA 8260B p-Isopropyltoluene 13.4 100 ug/kg dry wt
EPA 8260B 4-Methyl-2-pentanone 48.5 500 ug/kg dry wt

EPA 8260B Methylene chloride 200 500 uglkg dry wt -IEPA 8260B Naphthalene 10.4 100 ug/kg drywt

EPA 8260B n-Propylbenzene 11.4 100 uglkg dry wt

EPA 8260B Styrene 15.4 100 uglkg drywt

EPA 8260B 1,1,1,2-Tetrachloroethane 25.2 100 uglkg dry wt - IEPA 8260B 1,1,2,2-Tetrachloroethane 26.9 100 ug/kg dry wt

EPA 8260B Tetrachloroethene 27 100 uglkg dry wt

EPA 8260B Toluene 11.5 100 uglkg dry wt 60-125 25 80-130 25

IEPA 8260B 1,2,3-Trichlorobenzene 8.1 100 uglkg dry wt -
EPA 8260B 1,2,4-Trichlorobenzene 17.4 100 ug/kg dry wt

EPA 8260B 1,1,1-Trichloroethane 10 100 uglkg dry wt

EPA 8260B 1,1,2-Trichloroethane 24.6 100 uglkg dry wt -
IEPA 8260B Trichloroethene 35.9 100 uglkg dry wt 60-125 25 70-135 25

EPA 8260B Trichlorofluoromethane 24.5 100 uglkg dry wt

EPA 8260B 1,2,3-Trichloropropane 14.4 100 uglkg dry wt

I
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I
IMethod

EPA 8270C
EPA 8270C

EPA 8270C

I EPA 8270C
EPA 8270C
EPA 8270C
EPA 8270C

I EPA 8270C

EPA 8270C
EPA 8270C

I
EPA 8270C
EPA 8270C

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Data Quality Objectives For North Creek Analytical,lnc.

Surr. OUP Matrix Spike Blank Spike
Analyte MOL MRL Units %R RPO %R RPO %R RPO
Phenanthrene 3 5 ugll

Phenol 3 5 ug/l 5-112 60 5-112 60
Pyrene 3 5 ug/l 55-133 60 55-133 60
1,2,4-Trichlorobenzene 3 5 ug/l 44·142 60 44·142 60
2,4,5-Trichlorophenol 5 5 ugll

2,4,6-Trichlorophenol 5 5 ug/l
2·Fluorobiphenyl Surrogate 26-135
2-Fluorophenol Surrogate 6-124

Nitrobenzene-d5 Surrogate 23-147

Phenol-d6 Surrogate 11-130

p-Terphenyl-d14 Surrogate 38·149
2,4,6-Tribromophenol Surrogate 19·126
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Data Quality Objectives For North Creek Analytical,lnc. I

Conventional Chemistry Parameters per APHAIEPA Methods

in Soil
EPA 150.1/9040A pH

-I
~I

-I

-I
I

-I
-I

-I

Blank Spike

%A APD IMatrix Spike
%A APD

20

DUP
APD

Surr.
%A

pH Units

1 CFU/ml

10 mgJI 20 85-115 85-115
0.1 mg/l 20 85-115

1 mgll 20
1 mgll 20 75-125 50-150
4 mg/l 40 75-125
5 mg/l 20 75-125·
3 mg/l 20 70-130 85-115
5 mg/l 20 75-125
4 mg/I 40 75-125

0.5 mgJI 20 75-125 40 85-115
0.1 mg/l 20 75-125 40 85-115
0.1 mgJI 20 75-125 40 85·115

1 mg/l 20 75-125 40 85-115

50 ppmlv 50·150 20

MAL UnitsMDL

1
0.098

0.2
1.78

4.048
0.461

1
2

0.042
0.0049
0.0145
0.0475

Analyte

Total Alkalinity
Ammonia-Nitrogen
Dissolved Oxygen
Sulfide
Biochemical Oxygen Demand
Chemical Oxygen Demand
Total Organic Carbon
Total Organic Carbon
Carbonaceous BOD

Chloride
Nitrate-Nitrogen
Nitrite-Nitrogen
Sulfate

Method

Conventional Chemistry Parameters per APHAIEPA Methods
in Water
EPA310.1
EPA 350.3
EPA 360.1
EPA 376.1
EPA 405.1
EPA 410.4
EPA415.1
EPA 9060
SM5210A

Anions per EPA Method 300.0
in Water
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.0

Alcohols by GCIFID
in Water Methane

Microbiological Parameters per APHA Standard Methods
in Water
SM 9215 Total Heterotrophic Plate Count

I
I
I
I
I
I
1
I
I
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I TABLE 1 REPORTING LIMITS FOR QUANTERRA, INCORPORATED (West Sacramento)

10 1.0
50 5.0
50 5.0
50 5.0
50 5.0
50 5.0
100 10

10 1.0
50 5.0
50 5.0
50 5.0
50 5.0
50 5.0
50 5.0
50 5.0
50 5.0
100 10

I
I Parameter

I Dioxins/Furans

I
I
I
I
I
I

Method

SW8290

Analyte

Dioxins
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

Furans
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Water'
pg/L

Soil2

pg/g

Note: ''Totals'' values are available upon client request.

I
1 = Based upon 1 liter sample aliquot. Sensitivity of the method depends on the level of interferences rather than instrumental limitations. Typical
waste samples may have higher reporting limits and may require additional cleanup techniques.

I 2 = Based upon 10 gram sample aliquot. Maximum CRQLs for samples "as received." Correction for moisture content may raise reporting limits
above these levels. Typical waste samples may have higher reporting limits and may require additional cleanup techniques.

I
I
I
I
I
I
I

Page 4 Method 8290
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Page 5

(d) = Method default control limits. Signal-to-noise is also evaluated for data acceptability.
(f) = These labelled analytes are spiked into all samples.
Control limits are subject to change. Control limits effective as of April 1999. (RH 6/1/99)

TABLE 2

Analytical
Method

SW8290

(d)(f)
(d)(f)
(d)(f)
(d)(f)
(d)(f)
(d)(f)
(d)(f)
(d)(f)
(d)(f)

QUANTERRA INC. (West Sacramento) LABORATORY CONTROL LIMITS FOR
MATRIX SPIKES, MATRIX SPIKE DUPLICATES, AND LABORATORY CONTROL
SAMPLES

Spike Amount Laboratory-Established Control Limits
Relative Percent

Spiking Water Soil/Sediments Percent Recovery (%) Difference (%)
Compounds (pg/L) (pg/g) Water Soil/Sediments Water Soil/Sediments

2,3,7,8-TCDD 200 20 73-144 50-150 50 50
2,3,7,8-TCDF 200 20 70-135 50-150 50' 50
1,2,3,7,8-PeCDD 1000 100 85-131 50-150 50 50
1,2,3,7,8-PeCDF 1000 100 79-136 50-150 50 50
2,3,4,7,8-PeCDF 1000 100 56-154 50-150 50 50
1,2,3,4,7,8-HxCDD 1000 100 58-146 50-150 50 50
1,2,3,6,7,8-HxCDD 1000 100 80-131 50-150 50 50
1,2,3,7,8,9-HxCDD 1000 100 60-154 50-150 50 50
1,2,3A,7,8-HxCDF 1000 100 77-124 50-150 50 50
1,2,3,6,7,8-HxCOF 1000 100 69-135 50-150 50 50
1,2,3,7,8,9-HxCOF 1000 100 58-141 50-150 50 50
2,3,4,6,7,8-HxCOF 1000 100 58-140 50-150 50 50
1,2,3,4,6,7,8-HpCDO 1000 100 78-134 50-150 50 50
1,2,3,4,6,7,8-HpCOF 1000 100 80-115 50-150 50 50
1,2,3,4,7,8,9-HpCOF 1000 100 68-151 50-150 50 50
OCOD 2000 200 73-144 50-150 50 50
OCOF 2000 200 64-152 50-150 50 50
13C-2,3,7,8-TCDO 2000 200 40-135 40-135 N/A N/A
13C-1,2,3,7,8-PeCDO 2000 200 40-135 40-135 N/A N/A
13C-1,2,3,7,8-PeCDF 2000 200 40-135 40-135 N/A N/A
13C-2,3,7,8-TCOF 2000 200 40-135 40-135 N/A N/A
13C-1,2,3,6,7,8-HxCOO 2000 200 40-135 40-135 N/A N/A
13C-1,2,3,4,7,8-HxCOF 2000 200 40-135 40-135 N/A N/A
13C_1,2,3,4,6,7,8-HpCDD 2000 200 40-135 40-135 N/A N/A
13C-1,2,3A,6,7,8-HpCDF 2000 200 40-135 40-135 N/A N/A
13C-OCDO 4000 400 40-135 40-135 N/A N/A

Method 8290

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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URS Greiner Woodward Clyde DRAFT IIPOR1IShared\PROJECTS\92C0804AITask41IQAPP\Ear1yRI.DOC 05127/99 A-I

I
I
I
I
I
I
I
I
I
I
I
I
II
I
I
I
I
I
I

APPENDIXA Methods, AnalVles, and CAS #

Method 8041
Phenols by Gas Chromatography

ANALYTE CAS #
4-Cloro-3-methylphenol 59-50-7

2-Chlorophenol 95-57-8

2,4-Dichlorophenol 120-83-2

2,6-Dichlorophenol 87-65-0

2,4-Dimethylphenol 105-67-9

Dinoseb (DNBP) 88-85-7

2,4-Dinitrophenol 51-28-5

2-Methyl-4,6-dinitrophenol 534-52-1

2-Methylphenol (o-Cresol) 95-48-7

3-Methylphenol (m-Cresol) 108-39-4

4-Methylphenol (p-Cresol) 106-44-5

2-Nitrophenol 88-75-5

4-Nitrophenol 100-02-7

Pentachlorophenol 85-86-5

Phenol 108-95-2

2,3,4,6-Tetrachlorophenol 58-90-2

2,4,5-Trichlorophenol 95-95-4

2,4,6-Trichlorophenol 88-06-2
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URS Breiner Woodward Clyde DRAFT \\POR1\shared\PROJECTS192COS04AITask41IQAPPlEarly RI.DOC 05/27/99 A-2

Method 8082
Polychlorinated BiPhenyls (PCBs) by Gas Chromatography

APPENDIIA Methods, AnalVles, and CAS #

Method 8081A
Organochlorine Pesticides by Gas Chromatography

ANALYTE CAS #

Aldrin 309-00-2

a-BHC 319-84-6

13-BHC 319-85-7

y-BHC (Lindane) 58-89-9

o-BHC 319-86-8

a-Chlordane 5103-71-9

y-Chlordane 5103-74-2

Chlordane - not otherwise specified 57-74-9

4,4'-DDD 72-54-8

4,4'-DDE 72-55-9

4,4'-DDT 50-29-3

Dieldrin 60-57-1

Endrosulfan I 959-98-8

Endrosulfan II 33213-65-9

Endrosulfan Sulfate 1031-07-8

Endrin 72-20-8

Endrin Aldehyde 7421-93-4

Endrin Ketone 53494-70-5

Heptachlor 76-44-8

Heptachlor Epoxide 1024-57-3

Hexachlorobenzene 118-74-1

Methoxychlor 72-43-5

Toxaphene 8001-35-2

ANALYTE CAS #

Aroelor 1016 126-11-2

Aroelor 1221 11104-28-2

Aroelor 1232 11141-16-5

Aroelor 1242 53469-21-9

Aroelor 1248 12672-29-6

Aroelor 1254 11097-69-1

Aroelor 1260 11096-82-5

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIXA Methods, AnalVles, and CAS #

Method 8141A
Organophosphorus Compounds by Gas Chromatography

ANALYTE CAS #

Azinphos-rnethyl 86-50-0

Bolstar (Sulprofos) 35400-43-2

Chlorpyrifos 2921-88-2

Coumaphos 56-72-4

Demeton-O 8065-48-3

Derneton-S 8065-48-3

Diazinon 333-41-5

Dichlorvos (DDVP) 62-73-7

Disulfoton 298-04-4

EPN 2104-64-5

Ethoprop 13194-48-4

Fensulfothion 115-90-2

Fenthion 55-38-9

Malathion 121-75-5

Mevinphos 7786-34-7

Naled 300-76-5

Parathion, ethyl 56-38-2

Parathion, methyl 298-00-0

Phorate 298-02-2

Ronnel 299-84-3

Stirophos (Tetrachlorovinphos) 22248-79-9

Tokithion (Protothiofos) 34643-46-4

Trichloronate 327-98-0

Method 8151A
Chlorinated Herbicides by Gas Chromatography

ANALYTE CAS #

2,4-D 94-75-7

2,4-DB 94-82-6

2,4,5-TP (Silvex) 93-72-1

2,4,5-T 93-76-5

Bromoxynil 1689-84-5

Dalapon 75-99-0

Dicamba 1918-00-9

Dichloroprop 120-36-5

Dinoseb 88-85-7

MCPA 94-74-6

MCPP 93-65-2
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URS Greiner Woodward Clyde DRAFT I\POR1\SharedIPROJECTSI92C0804AITask41IQAPPlEal1y RI.DOC 05127/99 A-4

Method 8290
Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated Dibenzofurans (PCDFs) by

High Resolution Gas Chromatography &High Resolution Mass Spectrometry

APPENDIXA Methods, AnaMes, and CAS #

ANALYTE CAS #

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 1746-01-6

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4
(PeCDD)

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 57653-85-7
(HxCDD)

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 39227-28-6
(HxCDD)

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 19408-74-3
(HxCDD)

1,2,3,4,6,7,8-Heptachlrodibenzo-p-dioxin 35822-39-4
(HpCDD)

1,2,3,4,6,7,8,9-0ctachlorodibenzo-p-dioxin 3268-87-9
(OCDD)

2,3,7,8-Tetrachlorodibenzofuran (TCDF) 51207-31-9

1,2,3,7.8-Pentachlorodibenzofuran (PeCDF) 57117-41-6

2,3,4,7,8-Pentachlorordibenzofurna (PeCDF) 57117-31-4

1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF) 57117-44-9

1,2,3,7,8,9-Hexachlorodibenzofuran (HxCDF) 72918-21-9

1,2,3,4,7,8-Hexachlorodibenzofuran (HxCDF) 70648-26-9

2,3,4,6,7,8-Hexachlorodibenzofuran (HxCDF) 60851-34-5

1,2,3,4,6,7,8,-Heptachlorodibenzofuran 67562-39-4
(HpCDF)

1,2,3,4,,7,8,9-Heptachlorodibenzofuran 55673-89-7
(HpCDF)

1,2,3,4,6,7,8,9-0ctachlorodibenzofuran 39001-02-0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIIA Methods, AnalVles, and CAS #

Method 6010/602017000 Series and Major Cations
Metals

ANALYTE CAS #

Aluminum 7429-90-5

Antimony 7440-36-0

Arsenic 7440-38-2

Barium 7440-39-3

Beryllium 7440-41-7

Boron 7440-42-8

Cadmium 7440-43-9

Calcium 7440-70-2

Chromium 7440-47-3

Cobalt 7440-48-4

Copper 7440-50-8

Iron 7439-89-6

Lead 7439-92-1

Magnesium 7439-95-4

Manganese 7439-96-5

Mercury 7439-97-6

Molybdenum 7439-98-7

Nickel 7440-02-0

Potassium 7440-09-7

Selenium 7782-49-2

Silver 7440-22-4

Sodium 7440-23-5

Thallium 7440-28-0

Tin 7440-31-5

Vanadium 7440-62-2

Zinc 7440-66-6
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URS Greiner Woodward Clyde DRAFT \\POR1\SharedlPROJECTS\92COB04AITask41IQAPPlEarlyRJ.DOC 05127199 A-6

Method 8260B
Volatile Organic Compounds by Gas Chromatography & Mass Spectrometry

ANALYTE CAS # ANALYTE CAS #

Acetone 67-64-1 1,3-Dichloropropane 142-28-9

Benzene 107-05-1 2,2-Dichloropropane 594-20-7

Bromobenzene 108-86-1 1,1-Dichloropropene 563-58-6

Bromochloromethane 598-31-2 Cis-1 ,3-Dichloropropene 10061-01-5

Bromodichloromethane 74-97-5 Trans-l ,3-Dichloropropene 10061-02-6

Bromoform 460-00-4 Ethylbenzene 100-41-4

Bromomethane 75-25-2 Hexachlorobutadiene 87-68-3

2-Butanone (MEK) 71-36-3 2-Hexanone 591-78-6

n-Butylbenzene 104-51-8 Iodomethane 74-88-4

Sec-Butylbenzene 135-98-8 Isopropylbenzene (Cumene) 98-82-8

Tert-Butylbenzene 98-06-6 p-Isopropyltoluene (p-Cumene) 99-87-6

Carbon disulfide 75-65-0 Methylene Chloride 75-09-2

Carbon Tetrachloride 75-15-0 4-Methyl-2-pentanone (MIBK) 108-10-1

Chlorobenzene 302-17-0 Naphthalene 91-20-3

Chloroethane 124-48-1 n-Propylbenzene 103-65-1

Chloroform 67-66-3 Styrene 100-42-5

Chloromethane 74-87-3 1,1,1,2-Tetrachloroethane 630-20-6

2-Chlorotoluene 95-49-8 1,1,2,2-Tetrachloroethane 79-34-5

4-Chlorotoluene 106-43-4 Tetrachloroethene 127-18-4

Dibromochloromethane 124-48-1 Toluene 108-88-3

1,2-Dibromo-3-chloropropane 96-12-8 1,2,3-Trichlorobenzene 87-61-6

1,2-Dibromoethane 106-93-4 1,2,4-Trichlorobenzene 120-82-1

Dibromomethane 74-95-3 1,1,1-Trichloroethane 71-55-6

1,2-Dichlorobenzene 95-50-1 1,1,2-Trichloroethane 79-00-5

1,3-Dichlorobenzene 541-73-1 Trichloroethene 79-01-6
(Trichloroethylene)

1,4-Dichlorobenzene 106-46-7 Trichlorofluoromethane 75-69-4

Dichlorodifluoromethane 75-71-8 1,2,3-Trichloropropane 96-18-4

1,1-Dichloroethane 75-34-3 1,2,4-Trimethylbenzene 95-63-6

1,2-Dichloroethane 107-06-2 1,3,5-Trimethylbenzene 108-67-8

1,1-Dichloroethene 75-35-4 Vinyl Chloride 75-01-4

Cis-l ,2,-Dichloroethene 156-59-2 o-Xylene 95-47-6

Trans-l ,2-Dichloroethene 156-60-5 m-Xylene 108-38-3

1,2-Dichloropropane 78-87-5 p-Xylene 106-42-3

APPENDIXA Methods, Analvtes, and CAS #
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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URS Breiner Woodward Clyde DRAFT \\POR1\sharedIPROJECTSI92C0804A\Task41\QAPPlEarly RI.DOC 05127/99 A-7

Method 8270B
Semivolatile Organic Compounds by Gas Chromatography & Mass Spectrometry

ANALYTE CAS # ANALYTE CAS #

Acenaphthene 83-32-9 4,6-Dinitro-2-methylphenol 534-52-1

Acenaphthylene 208-96-8 2,4-Dinitrophenol 51-28-5

Anthracene 120-12-7 2,4-Dinitrotoluene 121-14-2

Benz(a)anthracene 56-55-3 2,6-Dinitrotoluene 606-20-2

Benz(b)fluoranthene 205-99-2 Di-n-octyl phthalate 117-84-0

Benz(k)fluoranthene 207-08-9 Fluoranthene 206-44-0

Benz(g,h,i)perylene 191-24-2 Fluorene 86-73-7

Benz(a)pyrene 50-32-8 Hexachlorobenzene 118-74-1

Benzoic Acid 65-85-0 Hexachlorobutadiene 87-68-3

Benzyl Alcohol 100-51-6 Hexachlorocyclopentadiene 77-47-4

Bis(2-Chloroethoxy)methane 111-91-1 Hexachloroethane 67-72-1

Bis(2-Chloroethyl) ether 111-44-4 Indeno( 1,2,3-cd)pyrene 193-39-5

Bis(2-Chloroisopropyl) ether 108-60-1 Isophorone 78-59-1

Bis(2-Ethylhexyl) phthalate 117-81-7 2-Methylnaphthalene 91-57-6

4-Bromophenyl phenyl ether 101-55-3 2-Methylphenol (o-Cresol) 95-48-7

Butyl benzyl phthalate 85-68-7 3-Methylphenol (m-Cresol) 108-39-4

4-Chloroaniline 106-47-8 4-Methylphenol (p-Cresol) 106-44-5

4-Chloro-3-methylphenol 59-50-7 Naphthalene 91-20-3

2-Chloronaphthalene 91-58-7 2-Nitroaniline 88-74-4

2-Chlorophenol 95-57-8 3-Nitroaniline 99-09-2

4-Chlorophenyl phenyl ether 7005-72-3 4-Nitroaniline 100-01-6

Chrysene 218-01-9 Nitrobenzene 98-95-3

Dibenz(a,h)anthracene 53-70-3 2-Nitrophenol 88-75-5

Dibenzofuran 132-64-9 4-Nitrophenol 100-02-7

Di-n-butyl phthalate 84-74-2 N-Nitrosodiphenylarnine 86-30-6

1,2-Dichlorobenzene 95-50-1 N-Nitrosodi-n-propylamine 621-64-7

1,3-Dichlorobenzene 541-73-1 Pentachlorophenol 87-86-5

1,4-Dichlorobenzene 106-46-7 Phenanthrene 85-01-8

3,3'-Dichlorobenzidine 91-94-1 Phenol 108-95-2

2,4-Dichlorophenol 120-83-2 Pyrene 120-00-0

Diethyl phthalate 84-66-2 1,2,4-Trichlorobenzene 120-82-1

2,4-Dimethylphenol 105-67-9 2,4,5-Trichlorophenol 95-95-4

Dimethyl phthalate 131-11-3 2,4,6-Trichlorophenol 88-06-2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIXA Methods, AnalVles, and CAS #
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METHOD ANALYTE CAS #

EPA 310.1 Alkalinity 477520-60-0

EPA 300.0 Chloride 1-00-3

Nitrate 25-90-0

Nitrite 15-90-0

Sulfate 3-03-5

EPA 350.1 Ammonia 310-90-0

EPA 376.2 Sulfide 1055-70-0

EPA 415.2 TOe 1-01-2

EPA 405.1 COD 1-00-4

8015 Isobutyl Alcohol 78-83-1

GCIFID Headspace Methane 74-82-8

APPENOIIA Methods, Analvtes, and CAS #

Natural Attenuation Parameters

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPEND.IE Fixed laboratory Reponing and Control limits
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I Data Quality Objectives For North Creek Analytical,lnc.

Blank Spike
%R RPD

50-150 50
50-150 50

Matrix Spike
%R RPD

50
50

DUP
RPD

Surr.
%R

50-150

0.25 mgll
0.5 mgtl

Surrogate

MRL Units

0.125
0.25

Diesel Range Organics
Heavy Oil Range Hydrocarbons
1-Chlorooctadecane

IMethod Analyte MDL

Diesel and Heavy Range Hydrocarbons per NWTPH-Dx Method
in Water

~WTPH-Dx

~WTPH-Dx

NWTPH-Dx

Isobutyl alcohol

llCOhOIS by GCIFID Headspace Analysis
in Soil

rPA8015 10 mgtkg 50-150 25

Alcohols by GCIFID Headspace Analysis

I n Water
PA 8015 Isobutyl alcohol 10 mgll 50-150 25

I
I
I
I
I
I
I
I
I
I
I
I
I
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Data Quality Objectives For North Creek Analytical,lnc. I
Surr. OUP Matrix Spike Blank Spike

Method Analyte MOL MRL Units %R RPO %R RPO %R RPO

I
Total Metals per EPA 6000/7000 Series Methods

in Soil
EPA 6010A Aluminum 5 5 mg/kg dry wt 40 75-125 80-120 -IEPA 6010A Barium 0.15 0.5 mglkg dry wt 40 75-125 80-120

EPA 6010A Beryllium 0.5 0.5 mg/kg dry wt 40 75-125 80-120

EPA 6010A Cadmium 0.25 0.5 mglkg dry wt 40 75-125 80-120 -IEPA 6010A Calcium 1.1 5 mg/kg dry wt 40 75-125 80-120

EPA 6010A Chromium 0.3 0.5 mg/kg dry wt 40 75-125 80-120

EPA 6010A Cobalt 1.25 1.25 mglkg dry wt 40 75-125 80-120

EPA 6010A Copper 0.5 0.5 mg/kg dry wt 40 75-125 80-120 -IEPA 6010A Iron 4.8 5 mglkg dry wt 40 75-125 80-120

EPA 6010A Lead 3.05 10 mg/kg dry wt 40 75-125 80-120

EPA 6010A Magnesium 5 5 mg/kg dry wt 40 75-125 80-120

EPA 6010A Manganese 0.1 0.5 mg/kg dry wt 40 75-125 80-120 -IEPA 6010A Nickel 0.3 1.25 mglkg dry wt 40 75-125 80-120

EPA 6010A Potassium 46.1 50 mg/kg dry wt 40 75-125 80-120

EPA 6010A Silver 0.015 1 mg/kg dry wt 40 75-125 80-120

EPA 6010A Sodium 5.3 50 mg/kg dry wt 40 75-125 80-120 -I
EPA 6010A Vanadium 1 1 mg/kg dry wt 40 75-125 80-120

EPA 6010A Zinc 1 1 mglkg dry wt 40 75-125 80-120

EPA 6020 Antimony 0.0334 0.5 mg/kg dry wt 40 75-125 80-120 -IEPA 6020 Arsenic 0.11205 0.5 mg/kg dry wt 40 75-125 40 80-120

EPA 6020 Selenium 0.10253 0.5 mglkg dry wt 40 75-125 80-120

EPA 6020 Thallium 0.0957 0.5 mglkg dry wt 40 75-125 80-120

EPA 7471A Mercury 0.025 0.05 mglkg dry wt 40 75-125 15 80-120 -I
Dissolved Metals per EPA 6000/7000 Series Methods
in Water IEPA 6010A Aluminum 0.163. 0.1 mg/l 20 75-125 80-120

EPA 6010A Calcium 0.022 0.1 mg/l 20 75-125 80-120

EPA 6010A Iron 0.096 0.1 mg/l 20 75-125 80-120

IEPA 6010A Magnesium 0.061 0.1 mg/l 20 75-125 80-120 -
EPA G010A Manganese 0.002 0.01 mg/l 20 75-125 80-120

EPA 6010A Potassium 0.922 lmg/l 20 75-125 80-120

EPA 6010A Sodium 0.106 lmg/l 20 75-125 80-120 - IEPA 6020 Antimony 6.7E-05 0.001 mg/l 20 75-125 80-120

EPA 6020 Arsenic 0.00022 0.001 mg/l 20 75-125 80-120

EPA 6020 Barium 4.6E-05 0.002 mg/l 20 75-125 80-120

EPA 6020 Beryllium 7.6E-05 0.001 mg/l 20 75-125 80-120 - IEPA 6020 Cadmium 3.2E-05 0.001 mg/l 20 75-125 80-120

EPA 6020 Chromium 0.00015 0.001 mg/l 20 75-125 80-120

EPA 6020 Cobalt 2E-05 0.002 mg/l 20 75-125 80-120

EPA 6020 Copper 6.6E-05 0.002 mg/l 20 75-125 80-120 - IEPA 6020 Lead 3.9E-05 0.001 mg/I 20 75-125 80-120

EPA 6020 Nickel 3.7E-05 0.002 mg/l 20 75-125 80-120

EPA 6020 Selenium 0.00021 0.001 mg/l 20 75-125 85-115 -
IEPA 6020 Silver 7.5E-05 0.001 mg/l 20 75-125 80-120

EPA 6020 Thallium 0.00019 0.001 mg/I 20 75-125 80-120

EPA 6020 Vanadium 0.00015 0.005 mg/l 20 75-125 80-120

EPA 6020 Zinc 0.00012 0.005 mg/l 20 75-125 80-120 - IEPA 7470A Mercury 0.0002 0.0002 mg/l 20 75-125 80-120

I
I
I
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I Data Quality Objectives For North Creek Analytical,lnc.

ethod Analyte MDL MRL Units
Surr.

%R
DUP
RPD

Matrix Spike
%R RPD

Blank Spike
%R RPD

4-Chloro-3-methylphenol

2-Chlorophenol
Cresols
2,4-Dichlorophenol
2,6-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
Dinoseb

2-Nitrophenol
4-Nitrophenol
Pentachlorophenol

Phenol
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol

2,4,6-Trichlorophenol
2-Fluorophenol
2,4,6-Tribromophenol

henols per EPA Method 8041
in Soil

_
PA 8041

PA 8041
PA 8041

EPA 8041

I PA 8041
PA 8041

EPA 8041

'

PA 8041
PA 8041

PA 8041
EPA 8041

_
PA 8041
PA 8041
PA 8041

EPA 8041

I PA 8041
PA 8041

EPA 8041

t henols per EPA Method 8041
Water

0.5
0.5

1

0.5
0.5
0.5
0.5

2
0.5
0.5
0.5
0.5

0.5
0.5
0.5

0.5

1 mglkg dry wt
1 mg/kg dry wt
2 mg/kg dry wt
1 mg/kg dry wt
1 mglkg dry wt
1 mglkg dry wt
1 mg/kg dry wt

2.5 mg/kg dry wt
1 mglkg dry wt
1 mg/kg dry wt
1 mg/kg dry wt
1 mglkg dry wt

1 mg/kg dry wt
1 mg/kg dry wt
1 mg/kg dry wt

1 mglkg dry wt
Surrogate 70-130

Surrogate 70-130

70-130
70-130

70-130
70-130

70-130

50 70-130
50 70-130

50 70-130
50 70-130

50 70·130

50
50

50
50
50

EPA 8041

_
PA 8041
PA 8041
PA 8041

EPA 8041

I PA 8041
PA 8041

EPA 8041

i
PA 8041
PA 8041
PA 8041

EPA 8041

IPA 8041
PA 8041
PA 8041

EPA 8041

I PA 8041
PA 8041

I
I
I
I
I
I

4-Chloro-3-methylphenol
2-Chlorophenol
Cresols
2,4-Dichlorophenol
2,6-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
Dinoseb
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2-Fluorophenol
2,4,6-Tribromophenol

10
10

10
10
10
10
10.
30
10
10
10
10
10
10
10
10

25 ugll
25 ugll
25 ug/I
25 ug/I
25 ugll
25 ug/I
25 ug/I

62.5 ugll
25 ugll
25 ugll
25 ug/I
25 ugll
25 ug/I
25 ug/I
25 ug/I
25 ug/l

Surrogate
Surrogate

22-83
42-141

23-97
27-123

10-80
50-150
12-110

50
50

50
50
50
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Data Quality Objectives For North Creek Analytical, Inc. I
Surr. DUP Matrix Spike Blank Spike

Method Analyte MDL MRL Units %R RPD %R RPD %R RPD I
Organochlorine Pesticides per EPA Method 8081A
in Soil
EPA 8081 Aldrin 3.35 6.7 ug/kg dry wt 64-136 50 64-136 5~ I'
EPA 8081 alpha-BHC 3.35 6.7 uglkg dry wt
EPA 8081 beta-BHC 3.35 6.7 ug/kg dry wt
EPA 8081 delta-BHC 3.35 6.7 ug/kg dry wt

5~ IEPA 8081 gamma-BHC (Lindane) 3.35 6.7 uglkg dry wt 62-140 50 62-140

EPA 8081 alpha-Chlordane 3.35 6.7 uglkg dry wt
EPA 8081 Chlordane (tech) 75 150 ug/kg dry wt
EPA 8081 gamma-Chlordane 3.35 6.7 ug/kg dry wt -IEPA 8081 4,4'-000 3.35 6.7 ug/kg dry wt
EPA 8081 4,4'-00E 3.35 6.7 ug/kg dry wt
EPA 8081 4,4'-00T 3.35 6.7 ug/kg dry wt 65-130 50 65-130 50

EPA 8081 Dieldrin 3.35 6.7 uglkg dry wt 70-135 50 70-135 50 IEPA 8081 Endosulfan I 3.35 6.7 uglkg dry wt
EPA 8081 Endosulfan II 3.35 6.7 ug/kg dry wt
EPA 8081 Endosulfan sulfate 3.35 6.7 uglkg dry wt

IEPA 8081 Endrin 3.35 6.7 ug/kg dry wt 65-135 50 65-135 50

EPA 8081 Endrin aldehyde 3.35 6.7 ug/kg dry wt
EPA 8081 Heptachlor 3.35 6.7 uglkg dry wt 48-124 50 48-124 50

EPA 8081 Heptachlor epoxide 3.35 6.7 ug/kg dry wt -IEPA 8081 Hexachlorobenzene TBO TBO uglkg dry wt
EPA 8081 _Methoxychlor 3.35 6.7 ug/kg dry wt
EPA 8081 Toxaphene 100 200 ug/kg dry wt
EPA 8081 Endrin ketone 3.35 6.7 uglkg dry wt -IEPA 8081 2,4,5,6-Tetrachloro-m-xylene Surrogate 63-119

EPA 8081 Oecachlorobiphenyl Surrogate 52-131

Organochlorine Pesticides per EPA Method 8081A IIn Water
EPA 8081 Aldrin 0.05 0.1 ugll 50-150 50 49-123 50

EPA 8081 alpha-BHC 0.05 0.1 ugll :1EPA 8081 beta-BHC 0.05 0.1 ug/I

EPA 8081 delta-SHe 0.05 0.1 ugll

EPA 8081 gamma-BHC (Lindane) 0.05 0.1 ugll 50-150 50 47-138 50

EPA 8081 alpha-Chlordane 0.05 0.1 ugll - IEPA 8081 Chlordane (tech) 0.5 1 ug/I

EPA 8081 gamma-Chlordane 0.05 0.1 ug/l

EPA 8081 4,4'-000 0.05 0.1 ugll

EPA 8081 4,4'-00E 0.05 0.1 ug/l - IEPA 8081 4,4'-00T 0.05 0.1 ug/l 50-150 50 77-127 50

EPA 8081 Dieldrin 0.05 0.1 ugll 50-150 50 84-135 50

EPA 8081 Endosulfan I 0.05 0.1 ugll

IEPA 8081 Endosulfan II 0.05 0.1 ug/I -
EPA 8081 Endosulfan sulfate 0.05 0.1 ugll

EPA 8081 Endrin 0.05 0.1 ug/I 50-150 50 81-132 50

EPA 8081 Endrin aldehyde 0.05 0.1 ug/I -

IEPA 8081 Heptachlor 0.05 0.1 ugll 50-150 50 48-125 50

EPA 8081 Heptachlor epoxide 0.05 0.1 ugll

EPA 8081 Hexachlorobenzene TBO TBO ug/I

EPA 8081 Methoxychlor 0.05 0.1 ug/l - IEPA 8081 Toxaphene 1.25 2.5 ugll

EPA 8081 Endrin ketone 0.05 0.1 ug/I

EPA 8081 2,4,5,6-Tetrachloro-m-xylene Surrogate 45-116

EPA 8081 Oecachlorobiphenyl Surrogate 54-128 - I
I
I
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APPEND.XC Structure Notes Table For GIS/KEY©
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STRUCTURE NOTES FOR LABDATA.DBF, GIS/Key VERSION 2.3

©Copyright of GIS\Solutions Inc. 1998

FILE LAYOUT FOR ELECTRONIC DOWN LOAD TO GIS/Key

Remark Required Uusti Field Name Type Len Dec Notes
fy

10 Character (Default parameters)

User X· L SITE_ID C 15 Well or sampling location as labeled on the GIS\Key Map. An entry in SITE_ID is required for all Primary results, duplicates, and splits. Spike
esults may be associated with samples from another location, and therefore SITE_ID is not required although recommended if appropriate.

The import routine requires all sites to be in the project database.

user X· L SP_ID C 7 Sample Period (EVENT-'D) is used to group QNQC data to within the data range of the sample period. An entry in the EVENT_10 field is
required for Blanks, Control Samples and Spikes. The import routine requires the EVENT_10 to be defined in the project database.

lab X SAMP_TYPE C 1 Sample types are <W>ater, <S>oil, Sediment, Solid. Others sample types can be added. but these are not supported by GIS\Key. The import
routine requires < W, S> entry.

lab X L RES_CODE C 4 Preliminary code used to determine the type of chemical result. See notes at end of table for details of valid entries. RES_CODE is used by
the GIS/Build routine to derive the GISiKey RES_TYPE and RES_CLASS fields. Initially assigned by the lab and modified as required by the
user to reflect sample status not known by the lab.

GIS internal RES_CLASS C 1 Assigned by GIS/Build from lhe RES_CODE field, this code refers to the type of result received from lhe lab. Allowable RES_CLASS entries
are <P>rimary/duplicate/splitl<C>ontrol samplel-Bc-lank sample] and <S>pike sample.

GIS internal L RES_TYPE C 3 Assigned by GIS/Build from the RES_CODE field. this code works in conjunction with RES_CLASS to describe the type of result. II consists (
a one character code, a test sequence number, and a result occurrence.

lab RES_COLUMN C 1 [rhe column number of a multiple column test. RES COLUMN sho~ld=0 for the result set of record of a record. This corresponds to a

RES_CODE result set occurrence ~·O for the result set of record. For other result sets. the column number of the lest should be given. Used
primarily for IRPIMS reporting.

lab X· L RES_ORIG C 3 Points to the originating result of a result set of record in a multiple column or dilution test. A result set of the record may be a combination of
one or more column/dilution tests. The RES_ORIG points to the result in the test run from which the result of the record came and shoutd
equal the last 3 characters of the RES_CODE for that result. Used primarily for IRPIMS reporting.

lab X· SURROG_FLG L 1 [rhe field is set to 'T' for a surrogate result and "F" for all other result types.

user L SAMP_ID C 15 SAMP_10 is the unique identifier provided to the laboratory on the sample bollle.

user L SAMP_ID2 C 15 SAMP_102 is used ONLY for Field Spike Duplicates or for Blind Control Sample Duplicates.

user x· SAMP_DATE 0 8 Date sample was collected (mm/dd/yy format). Required for all results except blanks, spikes and control samples.

lab/user X· SAMP_TIME C 5 n-ime sample was collected (tI#:## 24hr format). Required roratt primary, duplicate, split and surrogate results but not required for blank.
spike, and control sample results. If not required and not specified, the import routine enters a default of 00:00.

user X· SAMP_DEPTH N 8 3 Depth below ground surface in meters (metric) or feet (American) at which sample was collected. Required for SAMP_TYPE =<S>,
Recommended for SAMP_TYPE =<W>. Depths above ground surface are assigned a negative number. Note that primary key in American
Iversion is based on depth measurements to a hundredth of a foot only.

user S_DEPTH N 8 3 Depth below ground surface in feet to the top of the sample interval range.

user E_DEPTH N 8 3 Depth below ground surface in feet to the bollom of the sample interval range.

user X· L CASE_ID C 5 Case and blank Ids or case and QNQC IDs are used to associate primary results with quality control results. CASE_ID is a required entry for
~uality control data and should be entered for primary results if quality control data is being entered. For small projects. many GIS\Key users
use sampling event as CASE_ID. IRPIMS projects should enter the IRPIMS sile in the CASE_ID.

lab/user X· L SDG_ID C 25 SDG or sample delivery group 10. This field (in cornbination with CASE_ID) is used to associate rinsate blank results with primary results.
Required for rinsate blanks.

•=CondiUonally required, see Notes column for more detail.
4/6/99 1
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STRUCTURE NOTES FOR LABDATA.DBF. GIS/Key VERSION 2.3

©CQpyright of GIS\Solutions Inc. 1998

FILE LAYOUT FOR ELECTRONIC DOWN LOAD TO GIS/Key

Remark Required lJusti Field Name Type Len Dec Notes
fy

10 Character (Default parameters)

lab X' l QAQC_IO C 25 QNQC Batch 10's are normally assigned only by labs. This field is used to associate laboratory quality control results (i.e. method blanks, lab
blanks, matrix spikes, control samples) with primary results. QAQC_IO entries must uniquely identify each batch of samples analyzed by the
laboratory and may not be repeated. Required for method blanks.

lab/ user X' l BlANI<_JD C 25 Field Blank identifier. BLANI<_ID is used in combination with CASE_ID to associate field blank results with primary results. Required for field
~Ianks.

user X l TCl_ID C 10 CLIO, or Template Consliluent List is required for all results. A TCl is a data entry template which groups sample results into logical sets.
he user defines a TCl to include a lab code (lAB_ID) and optionally a test method (METHOD_ID) and a list of chemicals with reporting

limits. GIS/Build can automatically assign a TCl, if METHOO_ID and lAB_ID are provided.

GIS/ user X TCl_TYPE C 1 Cl Type. Used to differentiate lists of chemicals having the same test method and lab. GIS/Build assigns the GIS/I<ey default value to this
field if it is left blank.

lab/user l METHOD_ID C 10 est Method identification. The import routine will generate error messages if the METHOD_ID is not in Ihe GIS\I(ey database.

lab l EXTRACTION C 6 Extraction method code. The import routine requires definition of entries in the GIS/Key database.

user l LAB_JD C 5 lab IDcode. The Import routine requires codes to be defined in GIS\l<ey database. lab 10 codes must be incorporated into the definition of a
Cl_ID.

GIS internal R . SEQ_NUM C 3 Used to order the compounds in a Tel (SEQ_NUM=1 for the first compound on a TCl). When editing results after data import, the sequence

number controls the order in which the results are viewed. GIS/Build assigns a SEQ_NUM based on the SEQ_NUM of the chemicals defined
in the TCl. If a TCl definition is not found in the project, the SEQ_NUM assignment is based on the order within the TeL in LABDATA.dbf.

user X· L SPLlT_ID C 10 SPLIT_10 records the TCl_ID of the first split sample of the primary sample. This field is left blank unless the record is for a primary result an
a split sample was analyzed. A split sample result entered as a separate record will be orphaned unless this field is filled in for the primary
esult record.

user X· L SPLlT_ID2 C 10 SPLIT_102 records the TCl_ID of the second split sample of the primary sample. This field is left blank unless the record is for a primary

esult and a second split sample was analyzed. The second split result, entered as a separate record, will be orphaned unless this field is
filled in for the primary result record.

lab l lSAMP_ID C 15 lab sample 10.

lab l lSAMP_ID2 C 15 Lab sample 10 of duplicates, entered by the lab for known-control sample duplicates and lab spike duplicates., I
lab X· R LAB_CAS_ID C 11 CAS Registry number assigned by thli~ab for the constituent. Either a LAB_CAS_ID or a LAB_CHEM must be included with each record,

[rhe import routine requires any lAB_C S_IO to match a CAS_NUM in GIS\l<ey COMPOUNO.DBF. .

GIS internal R CAS_NUM C 11 CAS numberfrom the GIS\Key cornpound.dbt. This is internally assigned based on a match with LAB_CHEM or LAB_CAS_ID, with
preference given to LAB_CAS_ID

lab X' L LAB_CHEM C 40 Constituent name from lab. Either a LAB_CAS_ID or a LAB_CHEM must be included with each result. If LAB_CHEM is used. then it must
match a GIS\l<ey COMPOUND.DBF alias.

GIS internal L NAME C 40 Constituent name assigned by comparing LAB_CHEM to COMPOUNDDBF. If LAB_CAS_IO is used without a matching LAB_CHEM. NAME
IS assigned based on alias 0 in GIS\Key Database.

GIS internal R ALlAS_NUM C 2 fA.lias numbers are internally assigned by comparing LAB_CAS_'D and LAB_CHEM to COMPOUND.DBF.

lab X' l CONe C 11 Utilized to store constituent concentrations for primary results, duplicates, splits & blanks and concentrations added to spikes and control

samples. The field is left blank for surrogates. Warning code generated when CONC and L1MIT1 are both left blank for primary results.

• = Conditionally required, see Notes column for more detail.

scoEPA00006465
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STRUCTURE NOTES FOR LABDATA.DBF. GIS/Key VERSION 2.3

@Copyright of GISISolutions Inc. 1998

FILE LAYOUT FOR ELECTRONIC DOWN LOAD TO GIS/Key

4/6/99 3
• := Conditionally required, see Notes column for more detail.

Remark Required lJusti Field Name Type Len Dec Notes
fy

10 Character (Default parameters)

duplicates, splits and blanks. Stored asp character string to preserve significant figures. May be expressed in scientific notation (e.g. 1.3E03)
~II entries must be numeric with the exception of "E" (i.e. scientific notation), "r", or a "+/-". A "+" after concentration amount means greater
than while a concentration followed by "+/-" and a number expresses an uncertainty factor.

lab X' L L1MIT1 C 10 Detection Limit 1 for a sample result. Stored as a character string to preserve the significant figures. May be expressed in scientific notation
(e.g. 1.3E03). Required for primary results, duplicates, splits & blanks if CONC is blank. Left blank for control samples, matrix spikes and

Isurrogates. All entries must be numeric with the exception of "E" (i.e. scientific notation) or "i". A "7" means that the detection limit is unknown

Irhe entered detection limit should reflect dilution. Generally, L1MIT1 refers to the method detection limit. However, GIS\Key places no
estrlctions on the use of this field.

lab X' L DLJLAG C 2 Place a «} in this field if the result is non-detect, otherwise leave it blank. Required for primary results, duplicates, splits and blanks. The field
is left blank for control samples, matrix ~pjkes and surrogates. For IRPIMS files, DL_FLAG corresponds to the PARVQ field. DL_FLAG
corresponds to RF_FLAG on the dat~l~try screen.

lab X' L UNITS 'C 5 Reported units of concentration. GIS\Key can automatically convert concentrations in mg/I, mg/kg, ugll, ug/kg, ppm, ppb, and 'Yo. Other units
are allowed but will generate warning codes.

lab L L1MIT2 C 10 Practical quantitation limit for a blank or primary sample result. Format limitations for L1MIT2 are the same as described for L1MIT1. The
entered quanlitalion limit should reflect dilution. GIS\Key places no restrictions on the use of this field.

lab L INSTRUMENT C 20 Identifying number or name of laboratory equipment used to perform the analysis. Used primarily for Air Force reporting.

lab L CALIBRATE C 20 Calibration reference number for the test. Used primarily for Air Force reporting.

GIS intemal SPIKE_OUP L 1 Flag indicating a spike control sample duplicate record. Information is combined in the same record as the spike or control sample.
lab/ user L TEST_ORIG C 3 Used for spikes to identify the res_code of the sample that was spiked.

lab L S_CONC C 9 Concentration of surrogate added to Primary or QAlQC samples.

lab X' RECOVER N 3 Constituent Recovery in 'Yo. Required for spike, surrogate, and control sample results. The field is left blank for primary samples, duplicates,
splits and blanks. Supplied by tile Lab for surrogates, lab matrix spikes and known control samples.

lab X' D_RECOVER N 3 Duplicate constituent recovery in 'Yo. Required for spike and control sample duplicates results. The field is left blank 'for primary sample,
duplicates, splits, blanks, and surrogates. Supplied by the Lab for lab matrix spikes and known control samples.

lab/user L T_CONC C 11 Target concentration for spikes (i.e. calculated total of concentration in sample pius concentration spiked).

lab L R_CONC C 11 Measured concentration in control samples and spiked samples. Supplied by the Lab for lab matrix spikes, field matrix spikes, blind control
samples and known control samples.

lab L D_CONC C 11 Measured concentration in duplicate control samples and spiked samples. Supplied by the Lab for lab matrix spikes, field matrix spikes, blind
control samples, and known control samples.

lab RPO N 3 Relative Percent Difference (RPO). Supplied by the Lab for matrix spike and control samples that are run in duplicate. When RES_CODEs
DL#/OF#/DB#/DK# are used, the RPD is entered with these records.

lab B_RECOVER N 3 Lower percent recovery goal for surrogates, spikes, and control samples and spikes reported by the Laboratory.

lab E_RECOVER N 3 Upper percent recovery goal for surrogates, spikes, and control samples reported by the Laboratory.

lab MAX_RPD N 3 Maximum relative percent difference goal for control samples and spikes reported by the Laboratory.

lab/user X PF_CODE C 1 Preparation Fraction Code: The import routine requires the preparation fraction to be specified and to match a user-defined code in GIS\I<ey
idatabase, standard codes include "T" (total), "D·' (dissolved fraction), "A": Acid Rain Extraction, "C" TCLP Extraclion, "E" EPTOX Extraction,
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Remark Required lJusti Field Name Type Len Dec Notes
fy

10 Character (Default parameters)

'So: California Wet Extraction, 'W: Deionized Water Extraction.

lab CR_C C 1 CLP data concentration "COO column. The import routine requires entry to match a code defined in GIS\Key Database.
lab L CR_M C 2 CLP data method "M" column. The import routine requires entry to match a code defined in GIS\Key Database.

lab L CR_Q C 3 CLP data qualifier "Q" column. The import routine requires entry(s) to match 1 character coders) defined in Ihe GIS\Key Database.
user L ER_Q C 3 Expert review data qualifier. The import routine requires entry(s) to match 1 character code(s) defined in the GIS\Key Database.
user L ER_R1 C 2 Expert review reason 1 "R1" code, The import routine requires entry to match a defined code in GIS\Key Database.

user L ER_R2 C 2 Expert review reason 2 "R2" code. The import routine requires entry to match a defined code in GIS\I<ey Database.
user L ER_R3 C 2 Expert review reason 3 "R3" code, The suggested use of this field is to track updates. The import routine requires entry to match a defined

code in GIS\Key Database.

user FILTERED C 1 jlNas sample field filtered, <Yxes or <N>o. It is the user's responsibility to ensure that preparation fraction codes reflect fielr! filtering status.
user PRESERVED C 1 Sample preservation code, "H" =HCI, "N" =HN03, "S" =H2S04, "U" =unknown, ,m =: none, and "0" =: other sample preservation code.
user ICED C 1 Field preservation Code, "Y" =: stored/shipped on ice, "N" =: stored/shipped at ambient temperature.

lab . L CUSTODY C 25 Chain of custody 10. Used to associate travel blanks with primary samples. Required for travel blanks.
lab . DILUTION N 7 2 Dilution factor for sample run ranging from 0.01 to 9999 . A required field for all primary results, duplicates, splits and blank results. The field

is left blank for all other results.

GIS/user x· PROG_'ryPE C 1 IProgram codes are required for all results. The import routine requires codes to be defined in GIS\Key Database. Program codes must be
identical for all chemical results for a particular TCL. GIS/Build assigns the GIS/Key default value to this field if il is left blank.

lab RECEIVED 0 8 Date sample was received by the Lab (mm/dd/yy format).

lab REC_TIME C 5 ime sample was received by the Lab (##:## 24hr format).

lab PREPARED 0 8 Date sample was prepared or extracted by the Lab (mm/dd/yy format ).

lab PREP_TIME C 5 ime sample was prepared or extracted by the Lab (##:## 24hr format).

lab TESTED D 8 ~ate sample was analyzed by the Lab (mm/dd/yy format for American Version).

lab TEST_TIME C 5 !Time sample was analyzed by the Lab (##:## 24hr format).

lab REPORTED 0 8 Date sample was reported by the Lab (mm/dd/yy format for American Version).

lab APPROVED 0 8 Dale sample was result approved by the Lab (mm/dd/yy format for American Version).
ilab/ user L LOT_NUMBER C 4 IRPIMS lot control number (LOTCTLNUM) used to associate primary samples with ac.

lab/user L SA_CODE C 3 IRPIMS sample type code (SA_CODE) used to identify the type of sample collected.

lab/ user L MATRIX C 2 IRPIMS sampling matrix code.

lab/ user BASIS C 1 Used to indicate whether results are reported on a (W)et or (D)ry basis. Required for soil results.

lab/ user MOISTURE N 4 1 Percent moisture of a soil sample.

GIS intemal L EXC_CODE C 30 Exception codes are generated by the import routine to alert the user to problems in the LABDATA.DBF file which must be addressed before

•=Conditionally required, see Notes column for more detail.

scoEPA00006467
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FILE LAYOUT FOR ELECTRONIC DOWN LOAD TO GIS/Key

- - . .__._e-:-: .._- _ ..-.- --- - .-_:-:::... - - - - -
Remark Required lJusti Field Name Type Len Dec Notes

fy
10 Character (Default parameters)

the data can be appended to the project database.

GIS internal L WARN_CODE C 20 Warning codes are generated by the import routine to alert the user to possible problems in LABDATADBF file, Warning codes do not
prevent user from appending LABDATADBF file to the project database.

GIS internal BUILDJLAG C 1 Internal flag used during the GIS\Build process.

lab/ User L NOTE C 20 Lab/user notes for samples (l.e. placed in CSAMPLE.DBF). May be expanded to 50 characters.

lab/user L TEST_NOTE C 20 ab/user notes for tests (Le. placed in CTESTDBF). May be expanded to 50 characters.

RES CODES:
PPO<1-9> Primary Results
PD[1-9J<1-9> Duplicate
PS[1-2J<1-9> Split
BF[1-9)<1-9> Field Blanks
BL[1-9)<1-9> lab Blanks
BM[1-9)<1-9> Method Blanks
BR[1-9]<1-9> Rinsate Blanks
BT[1-9)<1-9> Travel Blanks
CB[1-9)<1-9> Blind Control Sample
CK[1-9]<1-9> Known Control Sample
SL[1-9]<1-9> Lab Spike
SF[1-9]<1-9> Field Spike
DL[1-9]<1-9> Duplicate lab Spike
DF[1-9]<1-9> Duplicate Field Spike
DB[1-91<1-9> Duplicate Blind Control Sample
DK[1-9)<1-9> Duplicate Known Control Sample
Numbers in 0 denote test sequence numbers
Numbers in <> denote result set occurrence

WARNtNG CODES:
BA= BASIS should be 'W'et or 'D'ry for soil results
CI= No entry in case id for a primary sample
Dl= No detection limit and no conc
DP= Sample Depth = 0 or not within range of S_DEPTH & E_DEPTH
PF= PF_CODE not defined in project
PS= No primary sample for duplicate or split
PT= PROG_TYPE not defined in project
SD= No entry in sample date for a rinsate or field blank
RE= B_RECOVER> E_RECOVER
TM= Invalid TEST_TIME for rinsate or lab blank
TT= TCl_TYPE not defined in project
U= No entry in UNITS

• = Conditionally required, see Notes column for more detail.

EXCEPTION CODES: (an exc_code indicates bad or missing data)
AN = No entry in ALlAS_NUM
BI= No entry in BLANK_ID (for a field blank)
CI= No entry in CASE_ID
CN= Cas Number is not found in COMPOUND.DBF
CU= No entry in CUSTODY (for a trip blank)
01= DilUTION < = 0
DP= Sample depth precision> 2 (not allowed for American or unspecified project)
DR= Duplicate record
HT= Holding times out of sequence (SAMP_DATE, RECEIVED, PREPARED. TESTED and REPOR
LB= No entry in LAB_ID
PF= Invalid in PF_CODE
PS= No primary sample for duplicate or split
PT = Invalid in PROG_TYPE
QC = No entry in QAQC_tD (for a lab blank, method blank, spike or control sample)
RC= Invalid RES_CODE
SD= No entry in SAMP_DATE
SG= No entry in SDG_ID (for a rinsate blank)
SI= No entry in SITE_ID
SK= No spike duplicate match or Invalid spike dup fields
SP= No entry in SP_ID(event) or.ard character 01 id is not a '-'
ST= Invalid SAMP_TYPE
TC= No entry in TCL_ID
TM= SAMP_TIME format invalid

4/6/99 5
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FILE LAYOUT FOR ELECTRONIC DOWN LOAD TO GIS/Key

DUPLICATE RECORD KEY FOR PRIMARIES, DUPLICATES AND SPLITS (RES_CODE =PPO#, PD##, PS##):

SAMP_TYPE + SITE_ID + SAMP_DATE + SAMP _TIME(water) or SAMP_DEPTH(soll) + RES_CODE + TCL_ID + PF_CODE + CAS_NUM

Index file =EXPRI.IDX TO use in FOXPRO enter: USE EXCDATA INDEX EXCPRI

DUPLICATE RECORD KEY FOR BLANKS (RES_CODE =BR##, BM##, BT##, BF##):

SAMP_TYPE + CASE_ID + BLANK_ID + RES_CODE + TCL_ID + PF_CODE + CAS_NUM

Index file = EXCQC.IDX TO use in FOXPRO enter: USE EXCDATA INDEX EXCQC

DUPLICATE RECORD I(EY FOR SPIKES AND CONTROL SAMPLES (RES_CODE = SF##, SL##, CB##, CK##):

SAMP_TYPE + CASEJD + QAQC_ID + RES_CODE + TCL_ID + PF_CODE + CAS_NUM

Index file =EXCQC.lDX

ASSIGNING RES_CODE SEQUENCE NUMBERS [1-9]:

The test sequence number refers to a sample sequence used to differentiate test results that otherwise have lhe same primary key. For example, a test sequence number of 2 for a duplicate sample
would mean that the result set is for the second of 2 duplicate samples originating from the same primary sample. A test sequence number of 2 for a method blank would mean that 2 method blanks were
run for the same batch (QAQC_ID). Note that matrix spikes and control samples and their duplicates should always have matching test sequence numbers.

ASSIGNING RES CODE RESULT SET OCCURRENCES <1-9>:

The result set occurrence is used to differentiate multiple column or dilution runs of the same s~lfn"p'qland test method that otherwise have the same primary key. Occurrence =1 is the set of record and
the set used for reporting and graphics. ;i

ASSIGNING RES_ORIG CODES

RES_ORIG codes are equal 10 the last three characters of RES_CODES for all results except when multiple column/dilution runs are being reported and the result being reported is for the combined "best
estimate" result. In this case. lhe RES_ORIG code equals the last three characters of the RES_CODE of the originating column/dilution run.

ADDITIONAL GUIDANCE FOR FIELD/LAB MATRIX SPIKE DUPLICATES AND BLIND/KNOWN CONTROL SAMPLE DUPLICATES:

Fleldllab matrix spike duplicate and blind/known control sample duplicate concentrations are always entered in the D_CONC field, with recoveries In the D_RECOVER field. Spike and control sample
duplicates may be entered as Individual records using RES_CODEs DL##, DF##, DB##, DK##, or can be combined with the record storing the original spike or control sample when using RES_CODEs
SL##, SF##, CB##, CK##.

•=Conditionally required, see Notes column for more detail.

--
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FilE LAYOUT FOR ElECTRbNIC DOWN lOAD TO GIS/Key
if

- - - - -
SUMMARY OF CHANGES MADE FROM VERSION 1.58 TO VERSION 2.3

1.) The following fields were added: \I
ICED, S DEPTH, E DEPTH, BLANK 10, EXTRACTION, INSTRUMENT, CALIBRATE, RES COLUMN, RES ORIG, TEST ORIG, B RECOVER, E RECOVER, MA)CRPD, SA_CODE, TCl_TYPE,
LOT_NU-MBER, MATRIX, MOISTURE. L1MIT1, L1MIT2 - - - - -

2.) The following fields were deleted:

REPLICATE, SPK_CONC, DET_LIMIT, PQ_L1MIT

~.) The following fields were changed as described:

IoET_LIMIT Replaced by L1MIT1

PQJIMIT Replaced by L1MIT2

RES_CODE: Changed from 3 to 4 characters with new definitions.

RES_TYPE: Definitions changed (internal use only).

SDG_ID: Changed from 8 to 25 characters, Function of this field changed to focus on the association of primary samples with rinsate blanks.

QAQCJD: Changed from 8 to 25 characters. Function of field changed to focus exclusively on the association of method blanks, control samples and matrix spikes to primary samples.

CONe: The function of the CONC field for primary, duplicate, split and blank results in unchanged. For control samples and matrix spikes, the CONC field is now used to store the concentration
added to the sample, therefore eliminating the SPK_CONC field.

IoL_FLAG: Changed from 1 to 2 characters to accommodate IRPIMS data in the PARVQ fieid_

PRESERVED: This field is no longer used to store the "iced" status samples. The iced status is now stored in the field ICED.

CUSTODY: Changed from 8 to 25 characters. The function of this field expanded to associate travel blanks to primary samples .

• = Conditionally required, see Notes column for more detail. 4/6/99 7
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EARLY RI ACTIVITIES ·
HEALTH AND SAFETY PLAN
RPAC · Portland Site

May 27,1999

Submitted to:
Oregon Department of Environmental Quality
811 SW 6th Avenue
Portland, Oregon 97204

Prepared for:

Rhone-Poulenc AG Company
1600 Perimeter Park, Suite 400
Morrisville, North Carolina 27560

Prepared by:

URS Breiner Woodward Clyde
111 S.W. Columbia, Suite 900
Portland, Oregon 97201
(503) 222-7200
92C0804A
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If you have any questions, please don't hesitate to give one of the undersigned a call at (503) 222
7200.

On behalf of Rhone Poulenc AG Company (RPAC), DRS Greiner Woodward Clyde (URS) is
submitting one unbound and four bound copies of the enclosed URS Health and Safety Plan for the
RPAC Portland Site. Three Field Sampling Plans, a QAPP and this HASP comprise the Early RI
Activities Sampling and Analysis Plan required by DEQ.

S:IPROJECTSI92C0804AITASK41IDEQCOVLTR.DOC 05!27199

111 SW Columbia, Suite 900
Portland, OR 97201-4014
Tel: 503.222.7200
Fax: 503.222.4292

Offices Worldwide

.-1 :jJ1"-:/ / /
j •../ .• , /' "." ,,/

d~r'/
Mike Edwards, P.E. /
Project Engineer

Submittal of Health and Safety Plan
RPAC, Portland Site

Eric Blischke
Environment Policy Analyst
Department of Environmental Quality
811 SW 6th Ave.
Portland, Oregon 97204

Dear Eric:

cc: R. Ferguson, RPAC (w/enclosures)
J. Benedict, CHBH&L (w/enclosures)
M. Kent, DEQ - NW Region (w/enclosures)

~o,..
Roger Gresh,P.G.
Project Manager

Sincerely,
URS GREINER WOODWARD CLYDE

May 27,1999
92C0804AJ41

Enclosures

URS Greiner Woodward Clyde
A Division of URS Corporation

. Subject:
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DEQ-l

Ifyou have any questions regarding this matter, please feel free to contact me at (503) 229-5648.

Department of Environmental Quality
811 SW Sixth Avenue

JOB FUlJortland, OR 97204-1390
U it: (503) 229-3696

5292C0804AfbOOTDD (503) 229-6993

~'fl h(v~ /f?

June 16, 1999

RE: Approved Project Plans for Early Remedial
Investigation Activities - Rhone Poulenc Site

regan
John A. Kitzhaber, M.D .• Governor

Dear Mr. Ferguson:

t:
Eric L. Blischke
Project Manager
Waste Management and Cleanup Division

CC: Paul Slyman, DEQI\VMCD
Dave St. Louis, DEQINWR
Mavis Kent, DEQ!N\iVR
Roger Gresh, URS Greiner Woodward Clyde
JimBenedict, Cable, Huston, Benedict and Haagensen

The Oregon Department of Environmental Quality (DEQ) has reviewed the final Well Inventory
Field Sampling Plan submitted on your behalf by URS Greiner Woodward Clyde. DEQ received
this document on June 11, 1999. The changes made to this document adequately address DEQ
comments presented in my letter dated June 4, 1999. Consequently, this document should be
considered approved. It is our expectation that well inventory activities will begin on July 1,
1999.

In addition, DEQ has reviewed the Quality Assurance Project Plan and Health and Safety Plan.
These documents were submitted on May 28, 1999. DEQ has no comments on these plans.
Consequently, these plans should also be considered approved. However, DEQ reserves the right
to request modification of these plans if necessary during the course of the early remedial
activities.

Mr. Robert L. Ferguson
Rhone-Poulenc Ag Company
HS & EA Department
PO Box 12014
Research Triangle Park, NC 27709
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HEALTH AND SAFETY PLAN
FOR

RHONE-POULENC AG COMPANY
REMEDIAL INVESTIGATIONIFEASffiILITY STUDY
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Project Number: 52-92C0804A.00

Rhone-Pculenc AG Company Project Manager: Bob Ferguson

DRS Greiner Woodward Clyde Project Manager: Roger Gresh

Corporate Health and SafetyOfficer: Mark Litzinger

Site Safety Officer: Chris Moody or authorized designee

Field Coordinator: Chris Moody

StartDate: June 1, 1999

Expiration Date: June 1,2003

APPROVALS:

Corporate Health and Safety Officer

Date

S-(A7! clCJ
Date
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Oregon Department of Environmental Quality
811 SW 6th Avenue
Portland, Oregon 97204

Prepared for:

Rhone-Poulenc AG Company
1600 Perimeter Park, Suite 400
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Prepared by:

URS Greiner Woodward Clyde
111 S.W. Columbia, Suite 900
Portland, Oregon 97201
(503) 222-7200
92C0804A
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This Health and Safety Plan (HSP) establishes health and safety requirements and guidelines for
safety of URS Greiner Woodward Clyde personnel during the conduct of all phases of the remedial
investigation (RI) field activities associated with the collection of soil, water, sediment, and biota
samples at the Rhone-Poulenc AG Company (RPAC) property in the city of Portland, Oregon
(Figure 1-1). The remedial investigation is being conducted on an inactive manufacturing facility.

Safeguards to protect personnel health and safety are key components in the successful completion
of the RI. In addition to project personnel, contract personnel and visitors will, or may have, access
to the property during investigation activities.

This plan is in compliance with applicable sections of 29 CFR 1910.120 and was prepared for
exclusive use by employees of URS Greiner Woodward Clyde (URS). Subcontractors may adhere
to their own independent plan, as long as it is as stringent as URS's, or they may adapt this plan,
with amendments to cover activities not covered herein. This HSP shall not be used for work other
than that described herein; nor shall it be modified or used after the expiration date without written
approval by the RPAC Project Manager (PM), and the Health and Safety Corporate Manager
(HSM). In addition, firms or persons not under contract to URS without written approval shall not
use this HSP by URS's Executive Vice President-Practice. This HSP is not valid unless it is signed
and dated by the PM and the HSM. This plan is for use in conjunction with URS's Health & Safety
Manual which contains the lllness and Injury Prevention Program (IIPP) provisions for URS
employees.

Subcontractors may use their own HSP if such a provision is contained in a written agreement with
URS. General health and safety requirements prepared by subcontractors must meet or exceed
those contained in this HSP, and address equipment operations and/or activities not addressed in the
URS plan, as appropriate to their activities.
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Introduction
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2.1 PROJECT MANAGER: Roger Gresh

2.2 SITE SAFETY OFFICER: Chris Moody

This section discusses the responsibility for the PM, site safety officer (SSO), CHSO and all other
RI personnel. This plan is intended for use by URS and other RPAC RI personnel only. Each
contractor and subcontractor will be responsible for the safe and healthful performance of work by
each of its employees and support personnel who work at the RPAC property.

The PM has the responsibility of implementing this HSP. The PM will comply with applicable
regulations and ensure that the operations and procedures proceed according to URS's Health and
Safety Program. The PM has the authority to suspend work, limit work, or direct changes in work
practices when work conditions or work practices become too hazardous and endanger employee
and/or community health and safety. The PM also has the authority to remove individuals from the
site for engaging in activities that jeopardize the health and/or safety of themselves or others. The
PM shall require the compliance of health and safety regulations by subcontractor personnel,
however URS is not responsible for assuring their compliance. The PM will maintain a
documentation file of safety inspections.

The SSO reports directly to the PM and keeps him/her abreast of the daily activities. The SSO is
responsible for assisting the PM in carrying out the health and safety requirements detailed in this
plan.

Authority and Reponsibilities
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Personnel on site will be informed at all times of who the designated SSO is.

The SSO will perform the following functions:

• Inspect equipment, machines, tools, the use of chemicals, substances or mixtures, work
procedures, and work sites to identify potential hazards.

• Provide technical assistance and conduct safety meetings to personnel working at the site on the
safe and healthful use of chemicals, hazardous substance's, and mixtures used at the work area.

• Document initial and subsequent accident and injury reports for review and analysis by the
CHSO. Copies of reports will be maintained by PM.

• Complete and return all information sheets to the HSO. This includes the Compliance
Agreement Signature Sheet (Attachment 1), the Acknowledgement Signature Sheet
(Attachment 1) and the Safety Completion Form (Section 6.4).

• Direct day-to-day health and safety activities in the field. The SSO must be present at the work
site whenever work is being performed by URS employees or its subcontractors (the CHSO is
responsible for advising the PM and SSO on health and safety matters and monitoring
compliance).

• Implement the air monitoring program activities as described in this plan.

• Assist the PM in all aspects of implementing the HSP.
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• Reviewing and approving all site safety plans and modifications

• Supervising the employee health and safety training program

2.4 FIELD COORDINATOR: Chris Moody

• IT warranted, evaluating site operations to ensure compliance with the site HASP and taking
corrective actions when necessary
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AuthoritY and Reponsibililies
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• Maintain a list of addresses and telephone numbers of emergency assistance units (ambulance
service, police, and hospitals) (Section 9.4), and will inform other members of the field team of
the existence and location of this list.

The SSO has the authority to temporarily suspend field activities, if health and safety of personnel
are endangered. The SSO also has the authority to advise the dismissal of site RI personnel who do
not adhere to this HSP.

2.3 HEALTH AND SAFETY CORPORATE MANAGER Mark litzinger, CIH (206) 674
1874

The health and safety manager (HSM) is the health and safety professional who coordinates all
aspects of the health and safety program for URS. In addition, the HSM is responsible for the
following activities:

• Planning, organizing, directing, coordinating, reviewing, and evaluating the URS health and
safety program

The SSO will conduct periodic safety meetings. These meetings will review work schedules, any
new or unusual hazards as well as telephone, alarm, shower, and emergency assembly locations. IT
additional health and safety information is necessary, questions will be addressed to CHSO.

• Advising on matters of health and safety and providing recommendations for solving health
and safety problems

The supervisor for the field operations (e.g., drilling, excavation, well construction) and procedures
shall assume the role of the Field Coordinator (FC). The FC retains overall site authority, except in
the event of personnel exposure to contaminants. The FC conducts safety meetings in conjunction
with the SSO, implements standard operating procedures for drilling, etc. operations and works
with the SSO on site to enforce the provisions of the HSP. The FC shall be responsible for the
following:

• Inspect the work area with the SSO prior to commencement of work and periodically
throughout the workday to identify potential hazards and develop safe work practices necessary
for employee protection.

scoEPA00006481



2.5 FIELD PERSONNEL

Field personnel shall perform drilling operations, work around the exclusion zone, and observe all
applicable guidelines in the HSP. The field personnel shall be responsible for the following:

• Report work-related injuries or illnesses to their supervisors immediately, regardless of severity

• Specific date and time the operation will begin

• Supervisor-in-charge of the operation

• Permit number to break ground

• Any special instructions

• Type of work to be done

• Who the work is being done for and by whom

• Additionally, a private underground locating service will be used to identify subsurface utilities
prior to all drilling and excavation activities on private property.

• Implement the Accident Prevention Program in his/her area of supervision and be responsible
for the employees' actions at work. Serious incidents or injuries must be reported to the SSO
immediately.

• Conduct staff training and employee orientation on health and safety related activities. The FC
shall instruct employees in recognizing the chemical and physical hazards of the project and in
the methods and means to avoid injury and illness.

• Shall not permit employees to work in an unsafe place unless for the purpose of making it safe
and then only after proper precautions have been taken to protect employees while doing the
work.

• Notify employees when safety devices shall be donned, and when personal protective
equipment upgrades are necessary.

• Allow only those employees qualified by training or experience to operate equipment,
machines, vehicles or tools.

• Report safety deficiencies and potential hazards to the PM and the SSO.

There could be buried electrical and/or telephone transmission lines present on the property. The
FC shall contact Utility Notification Center (UNC) at (503) 246-6699 three days prior to field work
commencing in order to locate all buried cables and utilities. The following information will be
requested from the UNC:

• Which county or city the operation will occur in

• Address and cross-streets for each operation

• Location of any specific features that will need to be marked

• Thomas Guide reference

Authority and Reponsibilities
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URS personnel that maintain current with the medical surveillance program and health and safety
training requirements are authorized for RPAC work.

• Use personal protective equipment and safety devices which have been provided for use in
performing work assignments, and replace or repair defective equipment items and parts

• Report defective equipment immediately to the supervisor, such as a safeguard or safety device
which is not operational or is missing

• Report unsafe or dangerous conditions in the work area to the supervisor

• Follow the HSP guidelines in addition to the supervisor's standard operating procedures for
drilling operations

• Conduct self in a professional and responsible manner while in the work area.

Any questions involving safety procedures should be directed to the SSO. The SSO will direct any
questions regarding RPAC health and safety operations to the HSM.

SECTIONTWO

2.6 RESPONSIBLE INDIVIDUALS

Rhone-Poulenc AG Company Site Manager:

Project Manager:

Health and Safety Corporate Manager:

Site Safety Officer:

Field Coordinator:

URS Greiner Woodward Clyde

AuthorilV and Reponsibilities

Bob Ferguson

Roger Gresh - URS

Mark Litzinger - URS

Chris Moody - URS or authorized designee

Chris Moody - URS
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The RPAC property was an agricultural chemical formulation and manufacturing facility that
produced and packaged primarily herbicides and insecticides. The property is located in a heavy
industrial area in northwest Portland. Operations ceased in 1990. The RPAC facility is directly
adjacent to the Gould Superfund site, the Metro Solid Waste Transfer Station, and across NW 6151

Street from a bulk petroleum fuel terminal operated by GATX. These facilities and the surrounding
area are commonly referred to as the Doane Lake Industrial Area

The RI will focus on the RPAC property, and off-site areas potentially downgradient of RPAC. In
the past, the property has been investigated as three discrete areas known as the Herbicide Area,
Insecticide Area and Lake Area. Previous investigations of soils, groundwater, surface water, and
sediment collected in the Herbicide Area, Insecticide Area, and Lake Area have documented the
presence of RPAC-related chemical constituents in these matrices. The Insecticide Area is
expected to pose the highest risk to worker health and safety. Persistent chlorinated pesticides such
as 4,4-DDT, aldrin, heptachlor and metal-containing products such as Atlas A (sodium arsenite)
were manufactured in this area. Manufacturing operations in the Herbicide Area included a variety
of chlorophenoxy herbicides such 2,4-D, MCPA, and 2, 4, 5-TP (Silvex). Raw materials used in
the manufacturing processes included organic solvents and chlorophenols. The Lake Area portion
of the RPAC site is part of the Gould Superfund Site. Battery wastes have been disposed of in the
area and elevated levels of metals are present in soils (primarily lead and arsenic).

The predominant contaminants detected at the RPAC site are discussed in more detail in Section 5.
The highest concentrations appear to be present in groundwater and soil samples from the former
insecticide/herbicide process areas, while lower levels were detected in sediment and surface waters
from the areas adjacent to the property. A list of previously detected compounds for the various
media is given in Table 3-1. The potential exposure risks associated with the above constituents
are: inhalation, ingestion and dermal contact. Current site conditions suggest that inhalation
exposure is expected to be of primary concern.

Intrusive soil sampling will be performed that may emit volatile organic constituents or
contaminated dust, which may affect the primary pathway (i.e., inhalation). The presence of
organic vapors will be monitored using a PIDIFID portable air monitoring unit and/or CGI as
warranted. Respirators with dust filters and organic vapor filters will be worn during activities that
could produce dust. In addition, soils will be wetted, as necessary, to control dust emissions during
aggressive drilling and excavation (surface soil sampling activities).

Secondary exposure pathways of concern for these constituents would be incidental ingestion of
soil, water or sediment, and dermal absorption. Protection against the incidental ingestion pathway
will be addressed by prohibiting eating, smoking or tobacco chewing in the exclusion and
decontamination zones and requiring all field personnel to decontaminate themselves upon leaving
the exclusion zone. Dermal absorption will be limited by wearing proper personal protective
equipment (PPE) (refer to Section 7.0 for descriptions of various zones).

The following off-site properties will be accessed during the RI activities:

• Willamette riverfront (Elf Atochem Property)

• NllGould Electronics Property
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FacilitY Information
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• Wacker Siltronics Property

• ESCO Inc. Property

• Metro Property

• Burlington Northern Railroad Property

• Pacific Gas and Electric Property

• Schnitzer Investment Property

Activities located off the RPAC site will be coordinated with each site's facility manager, to
identify and address potential hazards at those sites.

SECTIONTHREE

URS Greiner Woodward Clyde

FacililV Information
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TABLE 3-1
RPAC-Related Constituents by Media

• Identified by sources other than OSHA and ACGIH to be a suspected or confirmed carcinogen.
NL None listed.

* Known carcinogen.
**Known carcinogen, teratogen, or mutagen.
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Media

Soil and Groundwater

Surface Water and Sediment

Surface Water and Sediment

Notes:

URS Breiner Woodward Clyde

Potential Contaminant

• Lindane (gamma BHC)

Aldrin

• Toxaphene (Chlorinated Camphene)

• DDT

2,4-dichlorophenol

4-chloro-o-cresol

Arsenic

Mercury

2,4-dichlorophenoxyacetic acid (2,4-D)

Bromoxynil octanoate

1,2-dichlorobenzene (1,2-DCB)

Xylenes (total)

* 2,3,7,8-TCDD (dioxin)

Endrin

Endrin aldehyde

4,4'-DDD

** Dieldrin

4-chlorophenol

4-chloro-o-cresol

Arsenic

Lead

Mercury

2,4-D

2,4,5-TP

2,4,5-trichlorophenoxyacetic acid (2,4,5-T)

2,4-DB

Ethylbenzene

Xylenes (total)

** TCDD (total) (dioxin)

TCDP (total)
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Hazard Precaution

4.1 FIELD RECONNAISSANCE

• Provide aid in case of injury, and notify appropriate personnel of accidents

Confined space entry will not be completed during the RI. Therefore, it is not addressed in this
HSP.

During the RI, there will be several circumstances under which "field reconnaissance" will be
performed. "Field reconnaissance" is defined as general observation, surveying and, in general,
non-intrusive gathering of information on the current condition of the property. The primary
hazards associated with field reconnaissance activities are listed below. The SSO will assess the
hazards in the work zone and implement the appropriate procedures before work commences.

Work Activities

S:IPROJECfSI92C0804AITask41IHASPlSITEHSP004.doc 05127199 4-1

Inhalation Exposure SSO will monitor the breathing zone with a photoionization prior to field
reconnaissance activities. Dusty conditions will be evaluated visually.

Dermal and Eye Contact Gloves will be worn when contact with soil, sediment or water is likely.
Appropriate eye protection will be worn when dusty conditions are present. Dusty
conditions will be evaluated visually.

Physical Injury Hard hats and steel toed boots will be worn at all times in the work zone. The
buddy system will be used at all times.

The purpose of the RI is to collect soil, water, sediment, and biota samples for laboratory analysis to
characterize site conditions. This work will be completed using established uniform health and
safety guidelines for field operations. The field work will involve the following activities:

• Implementation of this HSP (i.e., implementing response levels and contingency plans - Section
9, and decontamination - Section 10)

• Field reconnaissance (e.g., general site observation, surveying)

• Soil sampling

• Borehole drilling for soil sampling and/or monitoring well installation

• Drilling operations observation

• Monitoring well sampling

• Surface water sampling (using a boat)

• Sediment sampling (using a boat)

• Biota sampling

• Cone Penetration Testing

• Reconnaissance groundwater sampling

The "Buddy System" shall be used on site to:

• Wam partner of an impending hazard

• Establish a time to communicate if either partner will be out of sight from the other person for
an extended amount of time

URS Greiner Woodward Clyde
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The drilling operations will be subcontracted; however, URS will be observing drilling operations.

4.3 DRILLING AND MONITORING WELL INSTALLATION

Soil samples will be collected in the Herbicide Area, Insecticide Area and Lake Area and non
RPAC property. Sampling will consist of surface and subsurface soil collection. Subsurface soil
collection hazards are discussed in more detail in the Dri-lling section; however, the following
primary hazards are appropriate. The SSG will assess the hazards in the work zone and implement
appropriate procedures before work commences.

Several soil borings will be drilled and monitoring wells installed as part of the RPAC RI. These
activities will both take place on the RPAC property and on nearby offsite property including Elf
Atochem, NUGould, Wacker Siltronics, ESCO, Schnitzer, Metro, BNRR, PumpStation. The
primary hazards associated with drilling and monitoring well installation are listed below. The
SSG will assess the hazards in the work zone and implement the appropriate procedures before
work commences.
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Work Activities
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SSO will monitor the breathing zone with a photoionization
instrument. Respirators with appropriate cartridges (see Section 8) will
be worn.

Precaution

Coveralls and gloves will be worn at all times in the work zone.
Appropriate eye protection will be worn when at all times.

Hard hats and steel toed boots will be worn at all times in the work
zone. The buddy system will be used at all times.

Precaution

SSO will monitor the breathing zone with a photoionization instrument.
Respirators with appropriate cartridges (see Section 8) will be worn.

Coveralls and gloves will be worn at all times in the work zone.
Appropriate eye protection will be worn at all times.

Hard hats and steel toed boots will be worn at all times in the work zone.
Good housekeeping and caution around the drill rig will be required. The
buddy system will be used at all times.

Underground Service Alert will be notified before subsurface intrusion
occurs. Personnel will avoid work near overhead obstructions.

Hearing protection shall be worn at all times when near operating heavy
equipment.

Inhalation Exposure

Hazard

Dermal and Eye Contact

Physical Injury

Noise

Hazard

Underground or Aboveground
Utilities and Structures

Dermal and Eye Contact

Physical Injury

Inhalation Exposure

4.2 SOIL SAMPLING

SECTIONFOUR

URS Greiner Woodward Clyde
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Cone Penetration testing (CPT) will be collected in the Lake Area and on non-RPAC property.

4.6 CONE PENETRATION TESTING

4.4 MONITORING WELL AND RECONNAISSANCE GROUNDWATER SAMPLING

4.5 SURFACE WATER, SEDIMENT, AND BIOTA SAMPLING

Work Activities
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SSG will monitor the breathing zone with an photoionization
instrument.

Coated coveralls and water resistant gloves (double layered) will be
worn at all times in the work zone. Appropriate eye protection will be
worn to limit eye exposure to splashed water.

Hard hats and steel toed boots will be worn at all times in the work
zone. The buddy system will be used at all times.

Precaution

Precaution

SSG will monitor the breathing zone with a photoionization instrument.

Coated coveralls and water resistant gloves (double layered) will be worn
at all times in the work zone. When wading, rubber hip boots or chest
waders will be worn over the coated coveralls. Appropriate eye protection
will be worn to limit eye exposure to splashed water and sediment.

Hard hats and steel toed boots will be worn at all times in the work zone.
The buddy system will be used at all times.

Wear U.S. Coast Guard approved life vests. (See operating procedure HS
210 or Section 5.4.8 for work over water)

Hazard

Dermal and Eye Contact

Hazard

Inhalation Exposure

Dermal and Eye Contact

Work over Water

Physical Injury

Inhalation Exposure

Physical Injury

Sampling of surface water and sediments will occur in North Doane Lake (NDL) and the
Willamette River. Sampling locations for both media will coincide. The composition and relative
abundance of benthic macroinvertebrates will be collected and analyzed from NDL and West
Doane Lake (WDL). For some of the sampling locations, a boat may be required. When a boat is
used for sampling, an appropriately sized vessel will be selected so that the weight of personnel and
equipment will not capsize the vessel. The primary hazards associated with surface soil, sediment
and biota sampling are listed below. The SSG will assess the hazards in the work zone and
implement the appropriate procedures before work commences.

URS Greiner Woodward Clyde

Monitoring wells will be installed in order to assess non-aqueous phase liquids (NAPLs), ascertain
the direction of groundwater flow, assess RPAC-related constituents in groundwater on RPAC
property and off, assess the extent of perched groundwater in the Insecticide Area and evaluate
previously collected slug test data. The primary hazards associated with monitoring well sampling
are listed below. The SSG will assess the hazards in the work zone and implement the appropriate
procedures before work commences.

SECTIONFOURI
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4.7 ADDITIONAL RI DATA COLLECTION

4.8 WORK EFFORT

Subsurface soil sampling will not occur; therefore the following primary hazards are appropriate.
The SSG will assess the hazards in the work zone and implement the appropriate procedures before
work commences.

Multiple teams consisting of up to three people per team will conduct the field activities. The
actual number of teams and personnel will depend on the final schedule adopted for the field
activities.
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Work Activities
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SSO will monitor the breathing zone with a photoionization instrument
and a combustible gas indicator. Respirators with appropriate
cartridges (see Section 8) will be worn.

Coveralls and gloves wiJ.l be worn at all times in the work zone.
Appropriate eye protection will be worn when at all times.

Hard hats and steel toed boots will be worn at all times in the work
zone. The buddy system will be used at all times.

PrecautionHazard

Inhalation Exposure

Dermal and Eye Contact

Physical Injury

SECTIONFOUR

Additional data collection may be needed to complete the RIlFS. Several data collection activities
are dependent upon the findings of investigative activities planned for the first round of data
collection. If any of these additional sampling activities involve unique health and safety issues
(e.g., night work) not detailed in this HSP, an addendum to this HSP will be completed.

URS Greiner Woodward Clyde
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5.1 CHEMICAL EXPOSURE

5.1.1 Chemical Properties

The following paragraphs discuss the properties of the key hazardous substances which a worker
potentially could become exposed.

This section identifies the known and potential hazards (i.e., chemical, physical, and biological) that
might be encountered while performing the RI activities. These were listed, with their respective
PEL, STEL and/orTLV, in Table 3-1.

Of the hazards or hazardous situations noted in this section, there does not appear to be any
situation that cannot be adequately controlled. Physical hazards can be minimized by educating the
workers about the potential hazards and limiting access to the work area. Chemical and biological
hazards can be reduced or controlled by educating the workers about the hazards, using protective
equipment supplemented with air monitoring and implementing safe work practices.

Hazard Assessment
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The presence of hazardous materials at a site, as well as actions taken to address these materials,
can cause the release of hazardous substances. Vapor concentrations may occasionally exceed the
currently recognized health standards. Because of this possibility, full-face respirator protection
with organic and mercury vapor cartridges and High Efficiency Particulate Air (HEPA) dust filters
must be available and used on site. A photoionization instrument (Pill) will be used to monitor the
breathing zone. If the breathing zone readings exceed 20 ppm in the absence of full-shift time
weighted averages above background, the work zone will be evacuated, all work will be stopped,
and the HSO will be notified. Full-face respirators with organic vapor/mercury vapor/pesticide
cartridges and HEPA dust filters will be worn during all intrusive work performed in the Insecticide
Area, and during groundwater sampling activities a wells with known layers of Non-Aqueous
Phase Liquids (NAPL). This exposure is expected to be minimal.

Lead. Physical properties: bluish-gray, soft metal, can react vigorously with oxidizing materials.
Elemental lead is not expected on the property; it could be present as lead-contaminated media.
Lead is a suspected carcinogen and is poisonous by ingestion. Human systemic effects by ingestion
and inhalation are: loss of appetite, anemia, malaise, insomnia, headache, irritability, muscle and
joint pains, tremors, hallucinations and distorted perceptions, muscle weakness, gastritis and liver
changes. The major organ systems affected are the nervous system, blood system and kidneys.
Reversible kidney damage can occur from acute exposure. Chronic exposure can lead to
irreversible vascular sclerosis, tubular cell atrophy, and interstitial fibrosis. Severe toxicity can
cause sterility, abortion and neonatal mortality and morbidity. Teratogen, reproductive and
mutation data are reported. For industry, inhalation exposure is more important, since upon
inhalation, absorption takes place easily from the respiratory tract and symptoms tend to develop
more quickly.

Arsenic. Physical properties: silvery to black, brittle, crystalline and amorphous metalloid.
Elemental arsenic is not expected on the property; it could be present as arsenic-contaminated
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media. Arsenic is a confirmed human carcinogen producing liver tumors. Poison by subcutaneous,
intramuscular and intraperitoneal routes. Human systemic skin and gastrointestinal effects by
ingestion. Arsenic if flammable in the form of dust when exposed to heat or flame or by chemical
reaction with powerful oxidizers such as bromates, chlorates, iodates, peroxides.

Mercury. Physical properties: silvery, heavy mobile liquid. A liquid metallic element that is a
vapor at room temperature. Elemental mercury is not expected on the property; it could be present
as mercury-contaminated media. Mercury is poison by inhalation. Corrosive to skin, eyes, and
mucous membranes. Human systemic effects by inhalation: wakefulness, muscle weakness,
anorexia, headache, tinnitus, hypermotility, diarrhea, liver changes, and dermatitis, fever. Is an
experimental teratogen, demonstrates experimental reproductive effects and is a questionable
carcinogen with experimental tumorigenic data. Reacts with ammonia, violently with acetylenic
compounds, metals and is incompatible with oxidants. When heated emits toxic fumes of mercury
vapor. Based upon maximum soil concentrations, vapor mercury is not expected to post a health
risk.

Pesticides. Many pesticide active ingredients have elements of more than one chemical group, so
placing them in families that share toxicological effects can be difficult. The term pesticides is used
for any substance, organic or inorganic, used to destroy or inhibit the action of plant or animal pests.
Insecticides and herbicides are discussed below.

Insecticides. A type of pesticide designed to control insect life that is harmful to man, either
directly as disease vectors or indirectly as destroyers of crops, food products or textile fabrics.
General types are as follows: (1) inorganic: arsenic, lead and copper (inorganic compounds and
mixtures); the use of these has diminished sharply in recent years because of the development of
more effective types less toxic to man. (2) Natural organic compounds, such as rotenone and
pyrethrins. These are relatively harmless to man since they quickly decompose to nontoxic
compounds, nicotine, copper naphthenate, and petroleum derivatives. (3) Synthetic organic
compounds: (a) chlorinated hydrocarbons such as DDT, dieldrin, chlordane, lindane, p
dichlorobenzene; (b) the organic esters of phosphorus (the parathions and related substances). (4)
Of comparatively recent development are pyrethroids, or insect growth regulators. Insecticides are
toxic to humans in varying degrees. Most of the organophosphorus types are highly toxic, but are
reasonably biodegradable. The chlorinated hydrocarbons resist biodegradation; their use has been
restricted and in some cases (e.g., DDT) banned due to their harmful ecological effects.

Herbicides. A type of pesticide, either organic or inorganic, used to destroy unwanted vegetation,
especially various types of weeds, grasses, and woody plants. Until 1924 inorganics such sodium
chlorate, sodium chloride, ammonium sulfamate, arsenic, and boron compounds were used. At that
time, more specific organic compounds were introduced: 2,4-dichlorophenoxyacetic acid (2,4-D).
Herbicides may be of two major types: (1) selective, such as 2,4-D, 2,4,5-T, phenols, carbamates
and urea derivatives, permitting elimination of weeds without injury to the crop, and (2)
nonselective, comprising soil sterilants (sodium compounds) and silvicides (ammonium sulfamate).
The latter kill woody plants and trees. Some types act as overstimulating growth hormones. Many
herbicides are highly toxic and should be handled and applied with care; use of chlorinated types
may be restricted.

SECTIONFIVE
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Hazard Assessment
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5.2.1 Noise

5.2 PHYSICAL HAZARDS

5.1.2 Dermal and Eye Contact

5.1.3 Ingestion Exposure

Hazard Assessment

S:\PROJECTSI92C0804AITosk41IHASPlSlTEHSP004.doc OS/27/99 5-3URS Greiner Woodward Clyde

Repeated daily contact with contaminated soil, sediment and water would be expected to irritate the
skin and eyes and, perhaps over a long period of time, lead to the development of skin lesions or
eye damage. For this reason direct skin and eye contact with potentially contaminated soils,
sediment and water shall be avoided by wearing protective gloves, rubber boots, disposable
coveralls and eye protection. However, if dermal contact does occur, the exposed skin areas shall
be washed with soap and water and rinsed thoroughly, as soon as possible. If the eyes are affected,
they will be immediately rinsed with abundant distilled or deionized water to remove the particles
and irrigate the affected eye(s).

Aromatic Hydrocarbons (volatile organic compounds). (Benzene, toluene, diphenyl, xylene).

Physical properties: clear to light yellow liquid, mobile, aromatic odors, miscible with alcohol and
ether. Inhalation exposure and skin contact. Immediate effects include: irritation of respiratory
tract; can cause headache, vertigo, kidney dysfunction, central nervous system excitement or
depression, slurred speech, emotional swings, tremors, incoordination, impotence, fatigue and in
high concentrations, coma. Long term effects: dermatitis, brain damage, carcinogens, suspect
mutagens, teratogens, blood and bone damage, paralysis, convulsions, central and peripheral
nervous system damage, liver and kidney damage and hearing loss.

The physical hazards associated with the project include noise, heavy equipment operation, falling,
tripping, fire, explosion, weather conditions, contact with utility distribution lines or traffic.

RPAC-related constituents can enter the body by ingestion. Since it is not known whether or not
the soil is contaminated, there will be no drinking and/or eating within the contaminated work area.
Prior to eating or before leaving the site, personnel will wash their hands and faces and remove
their outer coveralls. Eating, drinking, or smoking will not be allowed within 25 feet of the
Exclusion Zone. Smoking is NOT allowed on the property, except in areas designated for that
purpose.

Working near drilling equipment can subject workers to excessive levels of noise. Ideally,
personnel who do not need to be near noisy equipment should stay as far away as possible to lower
their risk to noise-induced hearing loss. Site personnel who must work next to this equipment will
wear hearing protection such as ear plugs or muffs to reduce their exposure. Periodic noise
monitoring may be conducted with the use of a sound level meter or a sound dosimeter. However,
equipment operators and those working near operating heavy equipment will be required to wear
hearing protection at all times.

SECTIONFIVEI
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5.2.4 Fire Hazard/Explosion

5.2.3 Falling and Tripping

The rotating shafts associated with the drilling equipment create pinch points which can cause
serious injury. In all cases, rotating shafts or gears should be covered to prevent accidental contact.
In some cases, where rotating parts cannot be adequately guarded, only experienced operators

should be allowed to work around these rotating parts. Personnel who must work around rotating
equipment should not wear loose fitting clothes that could become easily caught. Protective
clothing such as ''Tyvek'' coveralls and nitrile gloves should be duct-taped at the wrist and ankles to
help create a tighter fit.

The ground around the work area may become uneven over time and may be cluttered with pieces
of equipment. These situations can result in workers falling or tripping and subsequently injuring
themselves. To reduce this risk, the SSO will report trip hazards to the FC and have the hazards
taken care of immediately by removal or barricading the hazard.

Slip, trip, or fall hazards may be present when sampling in the lakes; thick mud and numerous
submerged logs are present in these shallow lakes. Caution will be used when walking through the
shallows as will secure footing while sampling to prevent falling into the water. The dip net handle
will be used to test water depth before stepping forward into unknown areas.

A team member (properly attired in the same PPE) will be used as a shore person to provide
additional security for samplers wading in the lake shallows. In the event that a person falls into the
water, the shore "guard's" responsibility will be to provide help in aiding the fallen person to safety.
A throwable buoy and safety line will be available at the collection location to aid in this effort if

needed. A long pole or boat hook will also be available as an aid in reaching the fallen person.
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5.2.2 Heavy Equipment

SECTIONFIVE

URS Greiner Woodward Clyde

Although trace levels of solvent constituents are present, they are not expected to be combustible.
A PID will be utilized to monitor the presence of volatile constituents. There will be no open flame
or smoking within the exclusion zone. If the PID indicates high levels of volatile gasses,
monitoring with a Combustible Gas Indicator (COl) will be conducted. If measurements with a
COl indicate the presence of combustible gas levels equal to or exceeding 10% LEL in the work
area, the following action must be taken:

• Extinguish all possible ignition sources in the work area. Shut down electrically and fuel
powered motors.

• Move personnel at least 100 feet away, upwind, from work area.

• Extend a 25' sampling line so you are able to monitor levels from a safe distance, and return to
work area only if the COl alarm goes off and remains off for at least 15 minutes.

• Monitor area before re-entry, using COl.

• Contact the CHSO, SSO and PM.
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5.2.5 Weather Conditions

5.2.6 Buried Utilities

There may be a number of buried electrical and telephone transmission lines at the site. The
underground utility locations will be located prior to drilling operations (refer to Attachment 2).
The boring locations will be shifted if necessary to avoid the underground obstructions.

The explosivity action level is 10 percent of the Lower Explosive Level (LEL) for hexane calibrated
CGls and 10 percent of the LEL for methane calibrated CGls. The CGI alarm must be set to sound
at the action level. The alarm will be kept at the more conservative manufacturer's setting of 10
percent. This setting is based upon a lack of data on which volatiles are actually being monitored
(in relation to their individual response characteristics).

Hazard Assessment
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SECTIONFIVE

Due to the combination of protective clothing and climate conditions, heat stress is a potential
health hazard. Bottled water will be available at the decontamination areas so that personnel can
conveniently consume fluids. A modified decontamination procedure will be in effect so that
workers will not have to completely remove all contaminated garments prior to consuming water.

Heat stress can result when protective clothing decreases natural body ventilation. If temperatures
exceed 75°F while protective coveralls are being worn, heat stress monitoring should be employed.
Monitoring would include watching the workers for visible signs of heat stress, taking the oral
temperature after their 15-minute break and taking the heart rate of workers. The heart rate should
be taken twice daily and the results should be recorded. If no temperatures are elevated at the end
of the first week of activity, temperature monitoring frequency may be decreased at the discretion of
the SSO (URS H&S Manual Operation Procedure HS-201 is attached).

Cold stress may pose a hazard to personnel working in cool water collecting sediment and/or
surface water samples. The "buddy system" will be used to monitor one another, and frequent
breaks will be used to protect against cold, if necessary.

The area may also be subject to low temperatures, rain, and winds during portions of the RI. Care
will be taken to limit cold exposure by providing proper protective clothing, access to warm shelter,
and a work regimen that may limit periods of outdoor activity.

Cold weather can cause hypothermia and frostbite. Hypothermia is a cold-induced decrease in the
core body temperature that produces shivering, numbness, drowsiness, muscular weakness, and, if
severe enough, death. Frostbite results from the construction of blood vessels in the extremities,
which decreases the supply of warming blood. This drop in blood supply may result in the
formation of ice crystals in the tissues, causing tissue damage.

When conditions warrant, field personnel will wear appropriate cold weather clothing (i.e.,
insulated coveralls, wool socks, insulated, hard-toe boots, long underwear, saran-coated coveralls).

High winds may affect some operations. Soil excavation work (e.g., surface soil sampling and
drilling) will be conducted with consideration of minimizing dust generation and will be stopped if
visible clouds of dust cannot be contained. Water may be used to suppress dust during excavation
work. Operations using overhead cranes or booms will be stopped if wind conditions are excessive.

If necessary, the local U.S. National Weather Service will be contacted at (503) 236-7575 for local
wind and weather conditions.

URS Greiner Woodward Clyde
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5.3 BIOLOGICAL HAZARD

5.2.8 Boat Safety

Standing water provides a breeding ground for numerous types of pest organisms, including
mosquitoes. The use of insect repellents before donning PPE will be encouraged if insect pests are
present at the time of sampling. Poison oak may be present throughout the site. Appropriate
clothing should be worn to prevent exposure to poison oak.

When a work site encroaches upon public streets, the possibility of an individual being injured or
struck by vehicular traffic must be considered. Therefore, personnel must always be alert when
moving vehicles from a protected area. In addition, barricades and devices must be used to warn
traffic. Individuals that are directing or controlling traffic should wear a bright reflector vest to
become more visible to drivers. This is expected to be a minimal hazard since RI activities are not
expected to take place in areas of vehicular traffic, other.than RI equipment.
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5.2.7 Traffic

SECTIONFIVE

Appropriate boat safety must be adhered to including use of a life jacket and lifeline. The use of
personal protective equipment such as protective suits and boots require greater caution when
working on or from a boat. Personnel should evaluate work task duties and maneuvers to prevent
slips, trips and falls. Utilization of a boat requires that personnel be familiar and experienced with
the operation and towing procedures of a boat. The operator of a boat must follow all state, federal
rules and regulations known as "Rules of the Road" that apply to inland waterways. If a motor boat
is to be operated, all applicable registration or inspections shall be required to operate such a vessel.

URS Greiner Woodward Clyde

Prior to the commencement of work over water, the weather forecast should be checked to prepare
for inclement weather or threatening storms. If thunder storms or high wind conditions occur
where safe boat operation is hampered, the boat shall be docked or taken ashore as soon as possible.
The following items shall be carried in the boat at all times:

• U.S. Coast Guard approved life jacket or vest

• Fire extinguisher

• Drinking water

• First Aid kit and Coast Guard approved flare kit

• Communication devices: radio (either VHF or CB depending on location), hom system, or
cellular telephone.
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6.2 DISTRIBUTION OF THE HEALTH AND SAFETY PLAN

6.1 SAFETY BRIEFING

A copy of this HSP must be provided to each URS and subcontractor employee assigned to work at
the site, as well as to an authorized representative of each firm contracted by URS to perform work
on RPAC property, before any work begins. Individuals assigned to work on the property must
acknowledge receipt of the HSP and agree to comply with its provisions in writing.

URS employees must obtain health and safety clearances before beginning work at the site. To
obtain clearance, an employee must have: (1) been certified within the past 12 months by a URS
approved physician as being physically fit to wear respiratory protective devices and to work with
the hazardous chemical substances identified on this site. The Site Safety Officer will contact the
Corporate Safety Officer to determine additional tests required for this job including lead, arsenic
and mercury, (2) successfully completed a 40-hour basic health and safety training course approved
by URS, (3) passed a respirator fit test with amyl nitrite and/or irritant smoke as indicators. Site
managers and supervisors must have successfully completed an 8-hour manager's health and safety
course in addition to all other clearance requirements. Additionally, all personnel will be trained in
the requirements of the HSP emergency procedures. URS employees will be required to attend a
site safety orientation conducted by the SSO. URS employees will also be required to attend any
RPAC-Iead site orientation meetings.

URS subcontractor employees must also have similar medical, training, and respirator fit clearances
and may be required to provide proof of clearance before beginning work.

The names of all URS and subcontractor employees that perform work at the site must be recorded
and the records will be maintained in the health and safety file of the project administration office
(Compliance Agreement -Attachment 1).

S:IPROJECTSI92C0804AITask41IHASPlSITEHSP004.doc OSn7199 6-1

General Health and SafelY Requirements

Before RI work commences on the RPAC property, all URS and subcontractor employees assigned
to work in the exclusion zone must be briefed by the SSG. The SSO giving the briefing should test
the workers knowledge and understanding of the provision of this HSP and shall not allow anyone
who does not appear to understand the provisions perform work in exclusion areas. The dates of
briefing sessions and attendees must be recorded (Acknowledgement Signature Sheet 
Attachment 1) and the records maintained in the health and safety file of the project administration
office (i.e., URS/Portland).

Area safety orientation/training meetings must be convened: (1) before the field work begins on a
weekly basis, (2) when there are modifications to the Health and Safety Plan that are applicable to
field personnel, or (3) when additional personnel begin field work. The meetings will be attended
by those workers involved in carrying out the project and who will be affected by changes being
implemented. The meeting agenda should include the following items as appropriate:

• Review of the HSP

• Verification of medical and safety training

• Distribution of modifications to the HSP

• Signatures of attendees, acknowledging receipt and understanding of the HSP and the
compliance agreement

URS Sreiner Woodward Clyde
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6.5 VISITOR CLEARANCES

6.6 POSTING REQUIREMENTS

6.3 INCIDENT REPORTING

6.4 SAFETY COMPLETION REPORT
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General Health and Saletv RequirementsSECTIONSIX
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Injuries, exposures, illnesses, safety infractions, and other incidences specified in the Health and
Safety Manual must be reported to a HSO within 24 hours of occurrence. Attachment 1 contains
the form and additional information on incident reporting.

The following records will be maintained on-site by the SSO in the Health and Safety Field
Logbook, and copies will be sent to the RPAC SSO and URS HSO:

• A list of personnel qualified to work, according to the compliance statement

• A signature sign-in sheet of all personnel entering and exiting the exclusion zone

• This Health and Safety Plan with compliance agreements

• Copy of Hazardous Waste Operations Training Certificates

• Copies of medical clearance letters and all other medical monitoring performed such as heat
stress monitoring

• Exposure monitoring data from the direct reading instruments

Upon completion of the work covered by this plan, a Safety Completion Report is to be submitted
to the HSO within five working days. The report should include a critical evaluation of this HSP
and all approved notifications, names, and affiliations of individuals who worked on the property,
exposure monitoring data with monitoring dates and decisions made, summary of incidences and
action taken, if any, and recommendations for improving health and safety for similar projects.

Visitors will not be allowed within the exclusion zone unless they comply with the safety
requirements of this HSP. Barrier tape will be used to delineate the exclusion and contamination
reduction zone where visitors are not allowed to enter.

The following information shall be posted or readily available on site:

• This Health and Safety Plan

• Emergency phone numbers (Section 9.4)

• Directions to the nearest hospital (Section 9.5)

• Drilling Safety operating procedure (HS-203)

• Heat Stress operating procedure (HS-201)
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The following paragraphs detail the specific RPAC site control requirements for the described RI
field activities.

The RPAC property is surrounded by a chain-link fence. Access is controlled by RPAC personnel.
All personnel must sign in and out with the RPAC representative. The SSO will maintain a daily
log of DRS personnel and subcontractors working at the property.

Access to hazardous and potentially hazardous areas or spill locations must be controlled to reduce
the probability of occurrence of physical injury and chemical exposure of field personnel, visitors
and the public. A hazardous or potentially hazardous area includes any area where (1) field
personnel are required to wear respirators, (2) borings are being drilled with powered augers, or
(3) excavating operations with heavy equipment are being performed.

Limited access zones or exclusion zones are the most highly contaminated portion of the property.
The outer boundary of the exclusion zone will be established according to the location of
potentially hazardous substances, drainage, leachate, spilled material and visible discoloration. The
perimeter must be clearly marked by physical barriers. Access control is established at the
periphery of the exclusion zone to regulate the flow of personnel and equipment into and out of the
zone and to verify implementation of proper entering and exiting procedures. No one will be
allowed into the exclusion zone without the appropriate protective equipment and required training.

The boundaries of hazardous and potentially hazardous areas must be identified by cordons,
barricades, or emergency traffic cones or posts, depending on the conditions. If such areas are left
unattended, signs warning of the danger and forbidding entry must be placed around the perimeter
of the site. This is especially important if the work areas are accessible to the public, or are off the
RPAC site. Trenches and other large holes must be guarded with wooden or metal barricades
spaced no further than 20 feet apart and connected with yellow or yellow and black nylon tape not
less than 3/4 of an inch wide. The barricades must be placed no less than two feet from the edge of
the excavation or hole.

Entry of hazardous areas shall be limited to individuals who must work in those areas. Unofficial
visitors must not be permitted to enter hazardous areas while work in those areas is in progress.
Official visitors should be discouraged from entering hazardous areas, but may be allowed to enter
only if they agree to abide by the provisions of this document, follow orders issued by the SSO, and
are informed of the potential dangers that could be encountered in the areas. The SSO has the
authority to deny access to anyone if he/she fails to meet the provisions included in this plan.

Activities taking place off the RPAC site will be coordinated with each of the facilities managers.
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Area Control
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Level CPersonal Protective Equipment

Level 0 Personal Protective Equipment

Additional Safety Equipment

• First Aid Kit will be available at the site.

• Fire extinguisher (10 LB rating or more) will be available at the site and placed in a readily
accessible location, close to the work area.

Personal Protective Equipment
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• Uncoated coveralls must be worn during: (1) intrusive operations (e.g., drilling, soil sampling),
(2) when dealing with obviously contaminated soil, and (3) during dusty conditions.

• Coated coveralls must be worn when: (1) liquids are encountered, (2) conditions are wet, and
(3) drum handling.

• Safety goggles or glasses, or face shield, must be worn when working within 10 feet of
operating equipment (e.g., drill rig, pressure washers), during dusty conditions or water-related
sampling activities. The goggles must be splash-proof. The safety glasses need not be worn
when suited in a full-face respirator.

• Nitrile or neoprene gloves with latex gloves underneath. The two layers of gloves must be
worn when handling contaminated soil or water. They must be worn during drilling and
digging operations into soil and conducting water-related sampling activities.

• Neoprene or butyl rubber safety boots, calf-length, with steel toe, must be worn when walking
on soil suspected to be contaminated, when working within 10 feet of operating equipment.

• Rubber hip boots or chest waders must be worn when wading.

• Hard hat must be worn at all times.

• Steel toed shoes/boots must be worn at all times during drilling operations

• Earplugs will be worn by any individuals working within close proximity of heavy equipment.

• All the above Level D equipment.

• NIOSH-approved full-face respirators with either; (Herbicide and Lake Areas):
pesticide/organic vapor and high efficiency dust cartridges; or, (Insecticide Area): combination
mercury vapor/pesticide and high efficiency dust cartridges (if available). Respirators must be

worn when the action levels (see Section 9.2) are reached or exceeded, or when personnel are
engaged in an activity that could create dust.

URS Breiner Woodward Clyde

The personal protective equipment specified in this HSP will be provided for all URS field
personnel on an as-needed basis. The following requirements are in accordance with OSHA
regulations. All subcontractors are responsible for ensuring that their respective employees comply
with all Federal, State, and/or local health and safety standards, laws, and rules. The SSO for URS
will assist in these matters, but it is the responsibility of the subcontractors to ensure compliance.
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Hazard Personal Protective Equipment

8.1.1 Field Reconnaissance

During drilling operations, Level C PPE will be worn and used within the exclusion zone.

8.1 PROTECTIVE MEASURES
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Personal Protective Equipment
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Level CPPE.

Personal Protective Equipment

Uncoated coveralls.
Coated coveralls, during wet conditions.
Nitrile or neoprene gloves with latex gloves underneath.
Safety goggles or glasses.

Hard hats.
Steel toed boots.

Hazard

Dermal and Eye Contact

Chemical/Inhalation Exposure

Physical Injury

SECTIONEIGHT

During all activities (excluding Field Reconnaissance) in the Insecticide Area, Level C PPE must be
worn.

ChemicallInhalation Exposure None, unless response levels are met and Level C PPE are required.

Dermal and Eye Contact Uncoated coveralls, during dusty conditions.
Coated coveralls, during wet conditions.
Nitrile or neoprene gloves with latex gloves underneath, when in contact
with soil, sediment or water.
Safety goggles or glasses, when dusty conditions are present.

Physical Injury Hard hats.
Steel toed boots.

• Banicades will be established to designate the decontamination and exclusion zone areas.

Facial hair must not interfere with respiratory protection equipment. Beards and/or mustaches will
not be permitted on the site.

During the field reconnaissance activities, Level D personal protective equipment (PPE) will be
worn and used. If conditions warrant (i.e., response levels, Section 9), upgrade to Level C may be
necessary. The specific equipment is listed below as they relate to the potential hazard. Dusty
conditions are not anticipated as part of this PPE evaluation.

URS Greiner Woodward Clyde

8.1.2 Surface Soil Sampling

During the soil sampling activities, Level C PPE will be worn and used. The specific equipment is
listed below as it relates to the potential hazard. Dusty conditions are not anticipated as part of this
PPE evaluation.

8.1.3 Drilling and Monitoring Well Installation
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8.1.5 Surface Water, Sediment, and Biota Sampling

During surface water, sediment and biota sampling, Level D PPE will be worn and used. If
conditions warrant (i.e., response levels, Section 9), upgrade to Level C may be necessary. The
specific equipment is listed below as it relates to the potential hazard.

During the monitoring well sampling activities, Level D PPE will be worn and used. If conditions
warrant (i.e., response levels, Section 9, or the known presence of NAPL in a well), upgrade to
Level C may be necessary. The specific equipment is listed below as it relates to the potential
hazard.

Additional safety guidelines for drilling are given in Attachment 2. The SSG must be present
during drilling activities and will monitor the work area with a photoionization detector (PID) or
flame ionization detector (FID) and particulate counter. Level D PPE must be worn during well
installation. If conditions warrant (i.e., response levels, Section 9), upgrade to Level C may be
necessary. The specific equipment is listed below as it relates to the potential hazard.

Personal Protective Equipment
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Personal Protective Equipment

Level C PPE during drilling or if response levels are met during well
installation.

Uncoated coveralls.
Coated coveralls, during wet conditions.
Nitrile or neoprene gloves with latex gloves underneath.
Safety goggles or glasses.

Hard hats.
Steel toed boots.

Earplugs.

Personal Protective Equipment

None, unless response levels are met and Level C PPE are required.

Coated coveralls.
Nitrile or neoprene gloves with latex gloves underneath.
Safety goggles or glasses.

Hard hats.
Steel toed boots.

Hazard

Dermal and Eye Contact

Noise

Physical Injury

Chemical/Inhalation Exposure

Physical Injury

Chemical/Inhalation Exposure

Dermal and Eye Contact

Hazard

8.1.4 Monitoring Well Sampling

URS Greiner Woodward Clyde
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8.1.7 Additional RI Data Collection

8.2 PERSONAL MONITORING

During the CPT activities, Level D PPE will be worn and used. If conditions warrant (i.e., response
levels, Section 9), upgrade to Level C may be necessary. The specific equipment is listed below as
it relates to the potential hazard.

Additional data collection may be needed to complete the RIfFS. Several data collection activities
are dependent upon the findings of investigative activities planned for the first round of data
collection. Additional data collection may be conducted. If any of these additional sampling
activities involve unique health and safety issues, not detailed in this HSP, an addendum to this
HSP will be completed.
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Personal Protective Equipment

Personal Protective Equipment

None, unless response levels are met and Level C PPE are required.

Coated coveralls.
Rubber hip boots or chest waders over the coated coveralls, if wading.
Nitrile or neoprene gloves with latex gloves underneath.
Safety goggles or glasses.

Hard hats.
Steel toed boots.

Personal Protective Equipment

None, unless response levels are met and Level C PPE are required.

Coated coveralls.
Nitrile or neoprene gloves with latex gloves underneath.
Safety goggles or glasses.

Hard hats.'
Steel toed boots.

Hazard

Chemical/Inhalation Exposure

Dermal and Eye Contact

Physical Injury

Chemical/Inhalation Exposure

Dermal and Eye Contact

Hazard

Physical Injury

SECTIONEIGHT

8.1.6 Cone Penetration Testing

URS GreinerWoodward Clyde

Personal monitoring will not be performed.
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9.2 RESPONSE LEVELS

9.1 DIRECT READING EQUIPMENT

The purpose of this section of the HSP is to address actions field personnel will take in responding
to emergencies. Equipment to be used, response levels, and action plans are discussed below.

Worker exposure Response Level I requires the use of direct reading instruments. Response Level
II will require the use of complete respiratory protection and may require evacuation of field
personnel from the work zone by the Site Safety Officer. Each of the response levels and
associated actions are described below.
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Response levels and Continuencv PlansSECTIONNlNE
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The following direct reading instruments or equipment will be on site:

• CGI - a CGI with LEL and 0-500 ppm scales is the preferred instrument to measure explosive
levels at the site. The explosivity action level is 10 percent of the LEL.

• Particulate counter - to ascertain if dust levels exceed 5 mg/m'' during initial surface soil
sampling activities.

• PIDIFID - the preferred instruments for monitoring total organic vapor concentrations at the site
during water sampling, drilling and excavation operations. At each monitoring location, the
ambient background reading (15 minute average) will be measured upwind of the work zone.

Monitoring must be performed by individuals trained in the use and care of the required
instruments. Due to the fact that toxicity levels are considerably lower then explosivity action
levels, monitoring efforts should focus initially on detection of toxic vapors. The presence of
explosive levels of gases and vapors should be monitored only when gas/vapor concentrations
exceed the ppm range of the monitoring instruments and when explosive levels are expected (e.g.,
inside tanks and other enclosed spaces).

During drilling operations, vapor should be measured periodically. The sample intake orifice or the
detector must be positioned in a safe place downwind of the borehole and the instrument alarm
should be set to sound at the action level. If the alarm sounds while monitoring continuously for
toxic concentrations, the sample intake orifice or detector should be moved so that vapor
concentrations in the breathing zone of individuals closest to the boring are measured. Decisions
regarding respirator use should be based on vapor concentrations. If the alarm sounds while
continuously monitoring fire explosive concentrations, initiate shut-down and evacuation
procedures immediately.

If at any time a contaminant level of 20 ppm is reached and sustained, the job will be shut down. A
trained worker in a self-contained breathing apparatus (SCBA) will enter the work area and seal the
boring hole and decontaminate the equipment.

9.2.1 Response Levell

If a PIDIFID reading of 10 ppm above background or greater is reached and sustained in the
breathing zone, the field actions that will be performed at Response Level I to protect site personnel
are:
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9.2.2 Response Level II

9.2.3 Summary

A photoionization/flame ionization instrument will be used during sampling and drilling operations
to test for the presence of volatile materials. Combustible gas indicator readings will be taken
during any field operations to test for the presence of oxygen deficient or flammable atmospheres.
Ambient monitoring will be conducted according to the following guidelines:

• Workers within the zone will wear the appropriate respiratory protection

• The SSO will continue monitoring the immediate area (spoil pile, worker breathing zone, etc.)

• If a sustained particulate counter measurement exceeding 5.0 mg/rn'' is reached and cannot be
brought below this level by engineering controls, an APR "as described in 8.0, "Level C
Personal Protective Equipment," will be used.

• Emissions monitoring will continue as necessary
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Response Level II is triggered by reaching or exceeding a sustained level of 20 ppm above
background on the PIDIFID or 10 percent of the LEL in the work area. Field actions that will be
implemented include the following:

• An air-blow hom will be sounded to indicate evacuation is required.

• Workers within the zone will stop work and move upwind until the SSO determines that the
organic levels have decreased below 20 ppm or less than 10 percent of LEL. Workers outside
the zone will be warned and will move upwind.

• The SSO will continue to monitor immediate perimeter of the drilling area and exclusion zone.

• If any suspect field conditions (e.g., white powder, silvery material) exist and/or laboratory
analysis results are received from sampling, the HSO or CHSO will be contacted to determine
appropriate protective measures.

URS Greiner Woodward Clyde
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9.3.1 Fire
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Action

Continue operations

Upgrade to Level C PPE

Continue operations

Continue operations

Investigate cause of readings and continue
operations if PPE is adequate

Stop operations and investigate

Stop operations and ventilate area

Response levels and Continuencv Plans

Combustible Gas Indicators

Above 5 mg/m'
,.

Phetoionization/FtameIonization Instruments

20 ppm above background

Dust Monitoring

oto 10% LEL· general work area

>10% LEL - general work area

oto 5 mg/m'

oto 10 ppm above background

10 to 20 ppm above background

9.3 CONTINGENCY PLANS

The following contingency plans will address possible site emergencies. The 911 emergency
number system can be used for all necessary emergency personnel. The Emergency Contingency
Plan also addresses emergency procedures. This document was used to develop this section.
Personnel will report to the DRS SSO or FC immediately in the event of any type of site
emergency.

Telephones available for emergencies are located in the RPAC office area and in the maintenance
shop. DRS will also have a phone in the command post/office area or support zone.

9.3.2 Medical Emergency

SECTIONNlNE

In the event of a fire, the site alarm will be activated. Personnel will immediately leave the work
area and reassemble at the gas station across the street. The local fire department will be called
using the 911 emergency number. Site personnel will not re-enter any burning buildings, but will
wait for the arrival of the fire department.

RPAC personnel have been trained to respond to fires on site. DRS personnel have not been
trained to fight chemical fires, therefore, they will retreat to the gas station across the street and not
fight the fire.

The site alarm will be activated if a medical emergency develops. Personnel should then report to
the SSO for further instruction. A medical emergency may require notification of the hospital
and/or ambulance service. The 911 emergency number can be used for both.
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9.3.4 Release Incident

9.4 EMERGENCY NOTIFICATION LIST

9.6 FIRST AID PROCEDURES

On-site medical treatment or First Aid may be administered by the SSO or other personnel who
have been certified in First Aid. General First Aid procedures include:

• Remove the injured or exposed person(s) from immediate danger.
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(206) 674-1874

(503) 948-7251
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Mark Litzinger

Roger Gresh

9.3.3 Emergency Decontamination

SECTIONNINE

Due to the use of chemicals (e.g., waste water treatment nutrients) at the RPAC facility, a chemical
release is possible. The site alarm mayor may not be required, depending on the quantity of
material spilled or leaked. URS personnel and subcontractors will not assist in the cleanup of a
chemical release, but shall respond to any alarm appropriately.

URS Greiner Woodward Clyde

An injured worker mayor may not require extensive decontamination prior to removal from the
area. This decision should be made by the SSO, or authorized designee. Emergency
decontamination showers are available in case of exposure to toxic chemicals. These showers are
located throughout the plant area. The locations of the nearest safety showers will be addressed in
the daily safety meetings.

RPAC also has first aid/CPR trained personnel on site. The RPAC Site Safety Manager can be
contacted for assistance with first aid/CPR trained personnel.

In the event of fire, explosion, accident or injury, the SSO or other site personnel will contract the
appropriate emergency response group. The emergency telephone numbers listed below are for
obtaining emergency services at the Rhone-Poulenc AG Company site.

Fire Emergency 911

Rescue Emergency 911

Poison Control (800) 962-1253

Emanuel Hospital and Health Center (503) 280-4128
2801 N. Gantenbein Avenue
Portland, Oregon

9.5 DIRECTIONS FROM SITE TO HOSPITAL

Exit site and tum left (south) on St. Helens Road, U.S. 30. Proceed south about 4 miles to
intersection with 1-405. Take the 1-5/SeattleNorth direction heading east on 1-405. Take the Kerby
Street Exit off the 405 Bridge and follow the signs to Emanuel Hospital and Health Center
Emergency entrance (see attached figure 9-1). The hospital address is: 2801 N. Gantenbein
Avenue. The 24-hour Emergency Service phone is: 503-280-4128.
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FIGURE 9-1
Location of Emanuel Hospital

Emanue 1 Hosp i ta 1
2801 N Gantenbein

I~EmergencYPh. 280-4128

1-84

1-405

City Center
US-26

N

Specific Off Ramps:

1-5 Southbound -take Alberta exit to Vancouver go south on Vancouver

1-5 Northbound - take Co1iseum/Sroadway exit

Highway 26 or 30 - take 1-405 northbound to Kerby exit

1-84 Westbound - get on 1-5 going north follow instructions above
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10.2 STATION TWO - WASH AND RINSE

10.1 STATION ONE - EQUIPMENT DROP

10.3 STATION THREE - REMOVAL

Personnel will place tools, devices, containers, instruments, radios, and clipboards onto plastic
sheets. These plastic sheets will be decontaminated and stored in plastic bags later.

Decontamination Procedures

S:IPROJECTS\92C0804AITask41IHASPlSITEHSP004.doc 05f27199 10-1

Station Three - Removal•

URS Breiner Woodward Clyde

SECTIONTEN

The decontamination operations conducted at each station and the order of activities is discussed
below. During groundwater sampling, CPT advancement, and reconnaissance and monitoring well
sampling, the SSO will determine the best decontamination operations to employ. .

Decontamination of equipment and personnel is necessary to confine the contaminants to the
exclusion zone. Prior to leaving the exclusion zone, all personnel will remove and clean or discard
protective equipment and all transported tools and equipment will be cleaned to remove grease, oil,
or encrusted dirt. DRS will provide the necessary components for personnel and equipment
decontamination.

The decontamination station will be located in the contamination reduction zone. The location of
the decontamination station will be designated by the SSO with consultation from the PM. Criteria
used in selecting a decontamination station will be:

• Upwind location in relation to the exclusion zone

• Ease of containment of contaminated materials

• Access to water

• Accessibility to on-site personnel

The SSO will evaluate the location of the decontamination area on a daily basis to account for
change in wind direction, and location of activities. The area will be cordoned off in a similar
manner to the exclusion zone. An effective decontamination area can be established by spreading a
water-proof ground sheet and using several large 30 gallon tubs for personal decontamination.

The decontamination area for activities during intrusive activities such as surface soil sampling or
drilling in the source areas will be constructed as three separate stations.

• Station One - Equipment Drop

• Station Two - Wash and Rinse

Personnel will step into a plastic tub of liquid soap and water washing solution. Personnel and their
partners will scrub each others' coveralls, gloves, and boots using long handled brushes.
Respirators and hard hats will be washed and rinsed in separate liquid soap and water tubs. The
personnel will then step into a plastic tub of rinse water and rinse the coated coveralls, boots and
gloves thoroughly. Personnel will then step out of the tub and dry-off. Boots and gloves remain on.

The protective equipment will be removed in the following order:

• Tape from boots and gloves
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10.4 EQUIPMENT DECONTAMINATION

10.5 DECONTAMINATION WASTE

Decontamination waste will be contained by placing in a plastic bag, sealing the bag and placing the
bag in a labeled 55-gallon drum. Drummed waste will be accumulated with other RI waste for
characterization and appropriate disposal.

All major reusable equipment and other tools used for work will be decontaminated prior to leaving
the exclusion zone. Cleaning will normally consist of scrubbing to remove encrusted materials,
followed by a soap and water wash and potable water rinse. Containers of detergent solutions for
cleaning tools, boots, and gloves will be available in the exclusion zone. Decontamination of
equipment will be performed at a designated area within the contamination zone.

Sampling equipment, augers, vehicle undercarriages and tires should be steam or power cleaned.
The steam cleaner is also a convenient source of hot water for personnel and protective equipment
cleaning.
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Decontamination Procedures
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• Outer glove

• Remove boots if there are feet in the coveralls

• Remove the coveralls before the boots if there are no feet in them

• Remove the inner glove

Used coveralls will be taken off inside out, placed in a plastic bag and then disposed -of at the
appropriate area. Prior to eating or drinking, personnel will wash their hands and faces with soap
and water. Material should be removed from skin using a mild detergent and water. Hot water is
more effective than cold water and liquid dishwashing detergent is more effective than hand soap.
All contaminated water will be left on-site for the duration of the job.

URS Greiner Woodward Clyde
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INDIVIDUAL COMPLIANCE AGREEMENT SIGNATURE SHEET

EMPLOYEE ACKNOWLEDGEMENT SIGNATURE SHEET

INCIDENT REPORTS (HS-I02)
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ATTACHMENTONE

URS Greiner Woodward Clyde

Health and SafelY Forms and Incident Reports
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INDIVIDUAL COMPLIANCE AGREEMENT

I the undersigned, have received a copy of the health and safety plan for the Rhone-Poulenc site. I
have read the plan, understand it, and agree to comply with all of the health and safety requirements
within. I understand that I may be prohibited from working on the project for non-conformance
with any of the requirements.

PRINTED NAME:

COMPANY NAME:

SIGNATURE:

DATE:

NOTE: MAKE COPIES AS NECESSARY
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2. _

1. _

I hereby certify that I have ready and understand the safety and health guidelines contained in URS's
RPAC Project Health and Safety Plan.

E~LOYEEACKNOWLEDGMlliNT

Phone Number

Phone Number

Date

Date

Relationship

Relationship

Name

Employee Name

In case of emergency, please contact:

Signature

Name

Site Safety Officer

Recei ved by:

Signature
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102.0 INCIDENT REPORTS

102.2 DEFINITIONS

102.1 PURPOSE

102.2 REPORTINGPROCEDURES

S:\PROJECTSI92C0804AITask41IHASP'SITEHSPOO4.doc 05f27199

Health and SafelY Forms and Incident Repons

A health and safety incident is any event listed below:

OPERATING PROECEDURE NO. HS-102

• lllness resulting from chemical exposure or suspected chemical exposure.

• Physical injury, including both those that do and do not require medical attention to URSGWC
employees or subcontractors.

• Fire, explosions, and flashes resulting from activities performed by URSGWC and its
subcontractors.

• Property damage resulting from activities performed by URSGWC and its subcontractors.

• Vehicular accidents occurring on-site, while travelling to and from client locations, or with any
company-owned vehicle.

• Infractions of safety rules and requirements.

• Unexpected chemical exposures.

• Complaints from the public regarding URSGWC field operations.

All health and safety incidents shall be reported to URSGWC management and health and safety
staff. The prompt investigation and reporting of incidents will reduce the risk of future incidents,
better protect URSGWC employees, and reduce URSGWC liability.

Reporting procedures are discussed in Section 9 of this Health and Safety Plan.

ATTACHMENTONE

URS Greiner Woodward Clyde
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OVERHEAD AND BURIED UTILITIES

OFF-ROAD MOVEMENT FOR DRILL RIGS

The drilling rig operator is responsible for drill rig maintenance and safety. The following
information is provided as general guidelines for safe practices.

Special precaution must be taken when drilling on a site with electrical power lines and other
utilities in the vicinity. Electricity can shock, bum, and result in death.

Overhead and buried utilities should be located, noted, and emphasized on all boring location plans
and assignment sheets. When overhead electrical power lines exist at or near a drilling site or
project, consider all wires to be alive and dangerous.

Watch for sagging power lines before entering a site. Do not lift power lines to gain entrance.
Telephone the appropriate utility company and ask them to lift or raise the lines and de-energize
(tum off power) them.

Walk completely around the drill rig before raising the drill rig mast on a site in the vicinity of
power lines. Determine what the minimum distance from any point on the drill rig to the nearest
power line will be when the mast is raised and/or is being raised. Do not raise the mast or operate
the drill rig if this distance is less than 20 feet. Remember that hoist lines and overhead power lines
can move toward each other by the wind.
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The following safety guidelines relate to off-road movement of drill rigs:

• Before moving a drill rig, first walk the route of travel, inspecting for depressions, slumps,
gullies, ruts, and similar obstacles.

• Always check the brakes of a drill rig carrier before traveling, particularly on rough, uneven, or
hilly ground.

• Discharge all passengers before moving a drill rig on rough or hilly terrain.

• Engage the front axle for 4x4 or 6x6 vehicle or carriers when traveling off the highway on a
hilly terrain.

• Use caution when traveling on a side-hill. Conservatively evaluate the side-hill capability of
drill rigs, because the arbitrary addition of drilling tools may raise the center of mass. When
possible, travel directly uphill or downhill.

• Attempt to cross obstacles such as small logs, small erosion channels or ditches squarely, not at
an angle.

• When lateral or overhead clearance is close, use the assistance of someone on the ground as a
guide.

• After the drilling has been moved to a new drilling site, set all brakes and/or locks. When
grades are steep, block the wheels.

• Never travel off-road with the mast (derrick) of the drill rig in the raised or partially raised
position.

• Tie down loads on the drill rig and supporting trucks during transports.

SCOEPA00006517



• Decontaminate affected personnel, if necessary, and render first aid, if necessary.

• The SSO will assess the situation to determine if the victim needs transport to the local hospital.
It should be realized that serious injuries (e.g., heat stroke) may not always be apparent; if there
is any question as to the severity of the injury, an ambulance should be called for transport of
the victim to the hospital. Emergency telephone numbers are listed in Section 9.4.

• Evacuate other personnel on-site to a safe place until the Site Manager (assisted by the SSO)
determines that it is safe for work to resume.

• Report the accident to the Project Manager immediately.
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CLEARING THE WORK AREA

HOUSEKEEPING ON AND AROUND THE DRILL RIG

Prior to drilling, adequate site cleaning and leveling should be performed to accommodate the drill
rig and supplies and provide a safe working area. Drilling should not be commenced when tree
limbs, unstable ground or site obstructions result in unsafe tool handling conditions.

If there are any questions concerning the safety of drilling on the site in the vicinity of overhead
power lines, telephone the power company. The power company will provide expert advice at the
drilling site as a public service and at no cost.

Underground electrical lines are as dangerous as overhead lines. Be aware and always suspect the
existence of underground utilities such as electrical power, gas, petroleum, telephone, sewer, and
water. Ask for assistance:

• If a sign warning of underground utilities is located on a site boundary; do not assume that
underground utilities are located on or near the boundary, or property line under the sign
telephone the utility company and check it out. The underground utilities may be a considerable
distance away from the warning sign.

• Always contact the owners of utility lines or the nearest underground utility location service
before drilling. The utility personnel should determine the location of underground lines, and
mark and flag these locations. Determine, with the utility personnel what specific precautions
must be taken to assure safety.

Drilling SafelY Guidelines
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To complete the first requirement for safe field operations, the safety supervisor or the drilling crew
must understand and fulfill his responsibility for maintenance and "housekeeping" on an around the
drill rig. Suitable storage locations should be provided for all tools, materials, and supplies.
Therefore, they can be conveniently and safely handled without hitting or falling on a member of
the drill crew or a visitor.

Avoid storing or transporting tools, materials, or supplies within or on the mast of the drill rig.
Pipe, drill rods; bits, casing, augers, and similar drill tools should be stacked in an orderly manner
on racks or sills to prevent spreading, rolling, or sliding.

Penetration hammers or other types of driving hammers should be placed at a safe location on the
ground or secured to prevent movement when not in use. Work areas, platforms, walkways,
scaffolding, and other access ways should be kept free of materials, obstructions, and substances
such as ice, excess grease, or oil that could cause a surface to become slick or otherwise hazardous.
Keep all controls, control linkages, warning and operation lights and lenses, free of oil, grease,

and/or ice.

Do not store gasoline in any portable container other than a non-sparking, red container with a
flame arrestor in the fill spout. The word "gasoline" must be clearly visible on the container.

ATTACHMENTTWO
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3·6 USE OF HOISTS, WIRE ROPE, AND HOISTING HARDWARE

There are many kinds of hand tools that can be used on or around a drill rig. The most important
rule is "use the tool for its intended purpose." The following are a few specific and general
suggestions that apply to the safe use of several hand tools often used on and around drill rigs.

• When a tool becomes damaged, either repair it before using it again or discard it.

• When using a hammer, any kind of hammer, for any purpose, wear safety glasses and require all
others near you to do the same.

• When using a chisel, any kind of chisel, for any purpose, wear safety glasses and require all
others around you to do the same.

• Keep all tools cleaned and stored in an orderly manner when not in use.

• Replace hook and heel jaws when they become visibly worn.

• When breaking tool joints on the ground or on a drilling platform, position your hands so that
your fingers will not be caught between the wrench handle and the ground or the platform,
should the wrench slip or the joint suddenly let go.

The use of wire line hoists, wire rope, and hoisting hardware should be performed as stipulated by
the American Iron and Steel Institute's Wire RPE.Users Manual.

All wire ropes and fittings should be visually inspected during use, and thoroughly inspected at
least once a week for: abrasion, broken wires, wear, reduction in rope diameter, reduction in wire
diameter, fatigue, corrosion, damage from heat, improper weaving, jamming, crushing, bird caging,
kinking, core protrusion and damage to lifting hardware, and any other feature that would lead to
failure. Wire ropes should be replaced when an inspection indicates excessive damage according to
the Wire RPE Users Manual.

If a ball-bearing type hoisting swivel is used to hoist drill rods, swivel bearings should be inspected
and lubricated on a daily basis to assure that the swivel freely rotates under load. If a rod slipping
device is used to hoist drill rods, do not drill through or rotate drill rods through the slipping device.
Do not hoist more than 1 foot (0.3 m) of the drill rod column above the top of the mast and do not
hoist a rod column with loss took joints while the rod column is being supported by a slipping
device. If drill rods slip back into the borehole, do not attempt to break the fall of the rods with
your hands.

Most sheaves on drill rigs are stationary with a single part line. The number of line parts should
never be increased without first consulting with the manufacturer of the drill rig. Wire ropes must
be properly matched with each sheave.

The following procedures and precautions must be understood and implemented for safe of wire
ropes and rigging hardware:

Use tool handling hoists only for vertical lifting of tools (except when angle hole drilling). Do not
use tool handling hoists to pull on objects away from the drill rig; however, drills may be moved by
using the main hoist as the wire rope is spooled through property sheaves according to the
manufacturer's recommendations.

ATTACHMENTTWO

USE OF HAND TOOLS
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Drilling Safetv Guidelines

S,~>ROJECTS\92C0804A\Task41\HASP\SITEHSP004.doc 05127199 3

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006520



USE OF AUGERS

The following general procedures should be used when advancing a boring with continuous flight
or hollow-stem augers:

• Prepare to start an auger boring with the drill rig level, the clutch or hydraulic rotation control
disengaged, the transmission in low gear, and the engine running at a low RPM

• The operator and tool handler should establish a system of responsibility for the series of
various activities required for auger drilling, such as connecting and disconnecting auger
sections, and inserting and removing the auger fork. The operator must assure that the tool
handler is well away from the auger column and that the auger fork has been removed before
starting rotation.

When stuck tools or similar loads cannot be raised with a hoist, disconnect the hoist line and
connect the stuck tools directly to the feed mechanism of the drill. Do not use hydraulic leveling
jacks for added pull to the hoist line or the feed mechanism of the drill.

When attempting to pull out a mired vehicle or drill rig carrier, only use a winch on the front or rear
of the vehicle or drill rig carrier and stay as far away as possible from the wire rope. Do not attempt
to use tool hoists to pull out a mired vehicle or a drill rig carrier.

Minimize the shock loading of a wire rope - apply loads smoothly and steadily. The following
general safety principles should be observed.

• Protect wire rope from sharp corners or edges

• Replace faulty guides and rollers

• Replace worn sheaves or worn sheave bearings

• Replace damaged safety latches on safety hooks before'using.

• Know the safe working load of the equipment and tackle being used, and never exceed this
limit

• Periodically inspect and test clutches and brakes of hoists

• Know, and do not exceed the rated capacity of hooks, rings, links, swivels, shackles, and other
lifting aids.

• Always wear gloves when handling wire ropes

• Do not use your hands to guide wire ropes on hoist drums

• Following the installation of a new wire rope, first lift a light load to allow the wire rope to
adjust

• Never carry out any hoisting operations when the weather conditions will create hazards to
personnel, the public, or property

• Never leave a load suspended in the air when the hoist is unattended

• Keep you hands away from hoists, wire rope, hoisting hooks, sheaves, and pinch points when
the slack is being taken up, and when the load is being hoisted

• Never hoist the load over the head, body, or feet of any personnel.
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START-UP PROCEDURES

SAFETY DURING DRILLING OPERATIONS

All drill rig personnel and visitors should be instructed to "stand clear" of the drill rig immediately
prior to and during the starting of an engine. Before starting a drill rig engine, make sure that all of
the gear boxes are in neutral, all hoist levers are disengaged, all hydraulic levers are in the correct
non-actuating positions, and the cathead rope is not on the cathead.

• Only use the manufacturer's recommended method of securing the auger to the power coupling.
Do not touch the coupling or the auger with your hands, a wrench, or any other tool during
rotation.

• Whenever possible, use tool hoists to handle auger sections

• Never place your hands or fingers under the bottom of an auger section when hoisting the auger
over the top of the auger section in the ground or other hard surface such as the drill rig
platform

• Never allow your feet to get under the auger section that is being hoisted

• When rotating augers, stay clear of the rotating auger and other rotating components of the drill
rig. Never reach behind or around a rotating auger for any reason.

• Never use your hands or feet to move cuttings away from the auger

• Augers should be cleaned only when the drill rig is in neutral, and the augers have stopped from
rotating
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Safety requires the attention and cooperation of every worker and site visitor. The following
procedures are related to safety during drilling operations:

Do not drive the drill rig from hole to hole with the mast in the raised position. Before raising the
mast (derrick), look up to check for overhead obstructions.

Before raising the mast, clear all drill rig personnel (with the exception of the operator) and visitors
from the areas immediately to the rear and the sides of the mast. In addition, inform them that the
mast is being raised.

Before the mast of a drill rig is raised and drilling is commenced, the drill rig must first be leveled
and stabilized with leveling jacks and/or solid crabbing. The drill rig should be re-leveled if it
settles after the initial set up. Lower the mast only when leveling jacks are down, and Do not raise
the leveling jack pads until the mast is completely lowered. Before starting drilling operations,
secure and/or lock the mast, if required by the drill manufacturer's recommendations.

The drill rig operator should operate a drill rig only from the position of the controls. The operator
should shut down the drill engine before leaving the vicinity of the drill. "Horsing around" within
the vicinity of the drill rig and tool and supply storage areas is strictly prohibited, even when the
drill rig is shut down. Watch for slippery ground when mounting/dismounting the platform.
Drilling operations should be terminated during an electrical storm. Consuming alcoholic
beverages, depressants, stimulants, or any other chemical substance while on the job is strictly
prohibited.
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SAFETY WHEN LIFTING

All unattended boreholes must be adequately covered or otherwise protected to prevent drill rig
personnel, site visitors or animals from stepping or falling into the hole. When the drilling project
has been completed, all open boreholes should be covered, protected or backfilled adequately and
according to local or state regulations.

Be careful when lifting heavy objects. Before lifting, approach the object by bending at the knees,
keeping your back in a vertical position and unarched while obtaining a firm footing. Grasp the
object firmly with both hands and stand slowly and squarely while keeping your back vertical and
unarched. Perform the lifting with the muscles in your legs, not with the muscles in your lower
back.
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Heat Stress-Operating Procedure HS-201
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METHODS OF CONTROLLING HEAT STRESS

TYPES OF HEAT STRESS

The purpose of this Operating Procedure is to provide general information on heat stress and the
methods that can be utilized to prevent or minimize the occurrence of heat stress.

Adverse climatic conditions are important considerations in planning and conducting site
operations. Ambient temperature effects can include physical discomfort, reduced efficiency,
personal injury, and increased accident probability. Heat stress is of particular concern while
wearing impermeable protective garments, since these garments inhibit evaporative body cooling.

Heat stress is the combination of environmental and physical work factors that constitute the total
heat load imposed on the body. The environmental factors of heat stress are the air temperature,
radiant heat exchange, air movement, and water vapor pressure. Physical work contributes to the
total heat stress of the job by producing metabolic heat in the body in proportion to the intensity of
the work. The amount and type of clothing also affects heat stress.

Heat strain is the series of physiological responses to heat stress. When the strain is excessive for
the exposed individual, a feeling of discomfort or distress may result, and, finally, a heat disorder
may ensue. The severity of strain will depend not only on the magnitude of the prevailing stress,
but also on the age, physical fitness, degree of acclimatization, and dehydration of the worker.

Heat disorder is a general term used to describe one or more of the heat-related disabilities or
illnesses shown in Table 201-1.
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As many of the following control measures, as appropriate, should be utilized to aid in controlling
heat stress:

• Provide for adequate liquids to replace lost body fluids. Encourage personnel to drink more
than the amount required to satisfy thirst. Thirst satisfaction is not an accurate indicator of
adequate salt and fluid replacement.

• Replace body fluids primarily with water, with commercial mixes such as Gatorade or Quick
Kick used only as a portion of the replacement fluids. Avoid excessive use of caffeine drinks
such as coffee, colas or tea.

• Establish a work regimen that will provide adequate rest periods for cooling down. The heat
exposure Threshold Limit Values (TLV) may be used for guidelines.

• Provide shaded work areas, if possible.

• Wear cooling devices such as vortex tubes or cooling vests.

• Consider adjusting work hours to avoid the worst heat of the day.

• Take breaks in a cool rest area.
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REFERENCES

• Remove any impermeable protective garments during rest periods.

• Do not assign other tasks to personnel during rest periods.

• Inform personnel of the importance of adequate rest, acclimation, and proper diet in the
prevention of heat stress.

MONITORING

203.1.10 Temperature
The ambient temperature will be monitored on a daily basis at the site during the hottest portion of
each day field activities are occurring. Corrective measures such as increasing the rest periods and
intake of water will be determined using this data.

• American Conference of Governmental Industrial Hygienists, Threshold Limit Values for
Chemical Substances and Physical Agents, 1992-1993.

• EPA, Standard Operating Safety Guides, 1992, Pages 91-93.

• National Institute for Occupational Safety and Health, Criteria for a Recommended Standard:
Occupational Exposure to Hot Environments, 1986.
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TABLE 201-1
Classification, Medical As ects, and Prevention of Heat Illness

Temperature Regulation
Heatstroke
Heatstroke:

• Hot, dry skin; usually red, mottled,
or cyanotic;

• Rectal temperature 40.5°C (104°F)
and over;

• Confusion, loss of consciousness,
convulsions, rectal temperature
continues to rise; fatal if treatment
is delayed.

Circulatory Hypostasis Heat
Syncope
Fainting while standing erect and
immobile in heat.

S:\PROJECTSI92C0804AITask41IHASPlSlTEHSPOO4.doc

• Sustained exertion
in heat by
unacclimatized
workers;

• Lack of physical
fitness and
obesity;

• Recent alcohol
intake

• Dehydration;

• Individual
susceptibility; and

• Chronic
cardiovascular
disease

Lack of
acclimatization

Failure of the central
drive for sweating
(cause unknown)
leading to loss of
evaporative cooling
and an uncontrolled
accelerating rise in tre ;

there may be partial
rather then complete
failure of sweating.

Pooling of blood in
dilated vessels of skin
and lower parts of
body.

• Immediate and
rapid cooling by
immersion in
chUled water
with massage or
by wrapping in
wet sheet with
vigorous
fanning with
cool dry air;

• Avoid
overcooling;

• Treat shock if
present

• Remove to
cooler area;

• Rest in
recumbent
position;

• Recovery
prompt and
complete

• Medical screening
of workers,
selection based on
health and
physical fitness;

• Acclimatization for
5-7 days by
graded work and
heat exposure;

• Monitoring
workers during
sustained work in
severe heat

Acclimatization;
intermittent activity
to assist venous
return to heat

-------------------
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Water and or Salt Depletion
a) Heat Cramps

Painful spasms of muscles used
during work (arms. legs. or
abdominal); onset during or after
work hours.

b) Heat Exhaustion
• Fatigue. nausea, headache.

giddiness
• Skin clammy and moist;

complexion pale, muddy, or
hectic flush;

• May faint on standing with
rapid steady pulse and low
blood pressure;

• Oral temperature normal or
low, but rectal temperature
usually elevated (37.5-38.5°C
or 99.5-101.3°F); water
restriction type: urine volume
small, highly concentrated; salt
restriction type; urine less
concentrated; chlorides less
than 3 n:

S:IPROJECTSI92C0804AITask41IHASPlSITEHSPO04.doc

• Heavy sweating
during hot work;

• Drinking large
volumes of water
without replacing
salt loss

• Sustained exertion
in heat;

• Lack of
acclimatization;
and

• Failure to replace
water lost in sweat

• Loss of body salt in
sweat,

• Water intake
dilutes electrolytes;

• Water enters
muscles. causing
spasm

• Dehydration from
deflciency of water;

• Depletion of
circulating blood
volume;

• Circulatory strain
from competing
demands for blood
flow to skin and to
active muscles

Salted liquids by
mouth or more
prompt relief by IV
infusion.

• Remove to
cooler
environment;

• Rest in
recumbent
position

• Administer
fluids by
mouth;

• Keep at rest
until urine
volume
indicates that
water balances
have been
restored

Adequate salt intake
with meals; for
unacclimatized
workers, supplement
salt intake at meals.

• Acclimatize
workers using a
breaking-in
schedule for 5-7
days;

• Supplement
dietary salt only
durtng
acclimatization;

• Ample drinking
water to be
available at all
times and to be
taken frequently
during work day
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Skin Eruptions
a) Heat Rash: (malaria rubra, or Unrelieved exposure Plugging of sweat • Mild drying Cool sleeping

"prickly heat") to humid heat with gland ducts with lotions; quarters to allow
skin continuously wet sweat retention and • Skin cleanliness skin to dry between

Profuse tiny raised red vesicles from unevaporated inflammatory reaction. to prevent heat exposures
(blisterlike) on affected areas; sweat. infection
prickling sensations during heat
exposure.

b) Anhidrotic Heat Exhaustion: Weeks or months of • Skin trauma (heat • No effective • Treat heat rash
(malaria profunda) constant exposure to rash; sunburn) treatment and avoid further

climatic heat with causes sweat available for skin trauma by
Extensive areas of skin which do previous history of retention deep in anhidrotic areas sunburn;
not sweat on heat exposure, but extensive heat rash skin; of skin; • Provide periodic
present gooseflesh appearance, and sunburn. • Reduced • Recovery of relief from
which subsides with cool evaporative cooling sweating occurs sustained heat
environments; associated with causes heat gradually on
incapacitation in heat. intolerance return to cooler

climate

Behavioral Disorders
a) Heat Fatigue - Transient Performance Discomfort and Not indicated Acclimatization and

Impaired performance of skilled decrement greater in physiologic strain. unless training for work in
sensorimotor, mental, or vigilance unacclimatized and accompanied by the heat
tasks, in heat. unskilled worker. other heat illness.

b) Heat Fatigue - Chronic
Reduced performance capacity; Workers at risk come Psychosocial stresses Medical treatment Orientation on life in
lowering of self-imposed from temperature probably as important for serious causes; hot regions (customs,
standards of social behavior (e.g.. climates for long as heat stress; may speedy relief of climate, living
alcoholic over-indulgence); residence in tropical involve hormonal symptoms on conditions, etc.)
Inability to concentrate, etc. latitudes. imbalance but no returning home.

ositive evidence.
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Prepared for:
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Prepared by:
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Enclosures

111 SW Columbia, Suite 900
Portland. OR 97201
Tel: 503.222,7200
Fax: 503.222.4292

Offices Worldwide

Submittal of Final
Early RI Activities 
Well Inventory
Field Sampling Plan
RPAC, Portland Site

Dear Eric:

Subject:

Eric Blischke
Environment Policy Analyst
Department of Environmental Quality
811 SW 6th Ave.
Portland, Oregon 97204

If you have any questions, please don't hesitate to give one of the undersigned a call at (503)
222-7200.

On behalf of Rhone Poulenc AG Company (RPAC), URS Greiner Woodward Clyde (URS) is
submitting one unbound and four bound copies of the enclosed Final Early RI Activities - Well
Inventory Field Sampling Plan (FSP). One of these DEQ bound copies will be sent directly to
Mavis Kent of DEQ, per DEQ's request. RPAC has made revisions to this FSP in response to
DEQ's June 4, 1999 comments letter and additional comments provided by Eric Blischke. This
document is one of three FSPs that address the Early RI activities at the RPAC Portland Site
required by the DEQ. These three FSPs, combined with the Early RI Activities QAPP and URS'
HASP, constitute the Early RI Activities Sampling and Analysis Plan required by DEQ.

June 10, 1999
92C0804A141

cc: R. Ferguson, RPAC (w/enclosures)
J. Benedict, CHBH&L (w/enclosures)
M. Kent, DEQ - NW Region (w/enclosures)

URS Greiner Woodward Clyde
A Division of URS Corporation

Sincerely,'&.?WOODWARD CLYDE

Roger Gresh, P. .
Project Manager
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DEQ·[

Ifyou have any questions regarding this matter, please feel free to contact me at (503) 229-5648.

Department of Environmental Quality
811 SW Sixth Avenue

JOrs Fnu Jortland, OR 97204-1390
~(I",,~ (503) 229-5696

5292COa04A@({](fJTDD (503) 229-6993

~.p. h/v1r/1?

June 16, 1999

RE: Approved Project Plans for Early Remedial
Investigation Activities - Rhone Poulenc Site

regan
John A. Kitzhaber, M.D., Governor

lY' I

Eric 1. Blischke
Project Manager
Waste Management and Cleanup Division

The Oregon Department of Environmental Quality (DEQ) has reviewed the final Well Inventory
Field Sampling Plan submitted on your behalf by URS Greiner Woodward Clyde. DEQ received
this document on June 11, 1999. The changes made to this document adequately address DEQ
comments presented in my letter dated June 4, 1999. Consequently, this document should be
considered approved. It is our expectation that well inventory activities will begin on July 1,
1999.

In addition, DEQ has reviewed the Quality Assurance Project Plan and Health and Safety Plan.
These documents were submitted on May 28, 1999. DEQ has no comments on these plans.
Consequently, these plans should also be considered approved. However, DEQ reserves the right
to request modification of these plans if necessary during the course of the early remedial
activities.

Dear Mr. Ferguson:

CC: Paul Slyman, DEQ!WNICD
Dave St. Louis, DEQINWR
Mavis Kent, DEQINWR
Roger Gresh, URS Greiner Woodward Clyde
Jim Benedict, Cable, Huston, Benedict and Haagensen

1'1r. Robert 1. Ferguson
Rhone-Poulenc Ag Company
HS & EA Department
PO Box 12014
Research Triangle Park, NC 27709
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Portland, Oregon 97201
(503) 222-7200
92C0804A

scoEPA00006533



URS Sreiner Woodward Clyde

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Section 1

Section 2

Section 3

Tables

Table 2-1

Figures

Figure 1-1
Figure 1-2
Figure 1-3
Figure 2-1
Figure 2-2
Figure 2-3

Appendices

Appendix A

Appendix 8

Table of Contents

Introduction a.III •••••••••••••••••••• II •••••••••••••••••••••••••••••••••••••••••••••••• 1·1

1.1 Background 1-1
1.2 Schedule 1-2
1.3 Scope and Objectives : 1-2
1.4 Field Team 1-3

Monitoring Point Assessment 2·1

2.1 Methodology 2-1
2.2 Documentation 2-2
2.3 Decontamination and Waste Management.. 2-2

References , 11•••••••••••11.3-1

Groundwater and Surface Water Elevation Monitoring Points

Site Vicinity
Flowchart for Early RI Activities
Site Map
Groundwater/Surface Water Monitoring Network - A
Groundwater/Surface Water Monitoring Network - B
Groundwater/Surface Water Monitoring Network - C

Standard Operating Procedures

SOP-l Methodology for Water Level Determination
SOP-2 Equipment Decontamination

Forms

S:IPROJECTSI92C0804AITask41IWI_FSPlfsp1rnonpt.doc 06/10/99 1

scoEPA00006534



1.1 BACKGROUND

This document is one of three Field Sampling Plans (FSPs) that address the Early Remedial
Investigation (RI) activities to be completed in the vicinity of the Rhone-Poulenc AG Company
(RPAC) facility. The RPAC property is located at 6200 N.W. St. Helens Road in Portland,
Oregon (Figure 1-1). The Early RI activities will be completed as required by the Consent Order
(the Order) between the Oregon Department of Environmental Quality (DEQ) and RPAC. As
required by DEQ, RPAC prepared this FSP as a stand-alone document.

This FSP describes the monitoring well and staff gauge activities that RPAC will conduct in
accordance with DEQ's RI Work Plan and Groundwater Monitoring Plan (E&E, 1999). These
activities will include an assessment of well or monitoring point integrity, groundwater level
measurements, and evaluation of any free product, if present, in the wells. The inventory results
will be used in the determination of new weII instaIIations and selection of weIIs for the
comprehensive groundwater sampling rounds.

The other two FSPs, which address other stages of the Early RI activities related to the push
probe investigation/monitoring weII instaIIation and the comprehensive groundwater monitoring,
will be submitted to DEQ under separate cover. These three FSPs, combined with the Early RI
Activities Quality Assurance Project Plan (QAPP) and DRS' Health and Safety Plan (HASP)
constitute the Early RI Activities Sampling and Analysis Plan (SAP) required by DEQ for the
RPAC site.

The RPAC facility was used for the formulation and/or manufacture of pesticides from 1943 to
1991. Chemicals used at the facility were released to the environment as a result of spills, and
leaks from various surface and subsurface sources. RPAC began an investigation of the soil and
groundwater during the early 1980s. DEQ provided an analysis of the site's existing
investigative data in their RI Work Plan. Based on this analysis, DEQ requested that RPAC
coIIect additional information to further evaluate the site's remedial options, described in their RI
Work Plan.

The site is underlain by layers consisting of manmade fiII, Holocene-age aIIuvium, a cemented
gravel and basalt bedrock. The thickness of the fiII ranges from less than a foot to 30 feet in the
Lake Area, and is comprised of highly variable materials including sand, silt, gravel, clay, and
debris such as metallic slag, wood, wire, and glass. Beneath the fiII, the aIIuvium extends 50 to
80 feet, and generaIIy consists of an upper sandy silt layer and a lower silty sand layer. The
cemented gravel layer is only locally present, but may be up to 20 feet thick. The cemented
gravel layer is described as dense/vesicular basalt fragments contained in a matrix with green
mineralization. Basalt underlies the aIIuvium, and cemented gravel, where present.

The depth to groundwater at the site typically ranges from about 9 to 20 feet below ground
surface (bgs). Areas of perched groundwater have been identified in the fill in the RPAC
Herbicide Area and the Insecticide Area (EMCON, 1992). GeneraIIy, groundwater flow in the
aIIuvial materials is to the north.
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1.3 SCOPE AND OBJECTIVES

This FSP will address the methodologies and objectives for the activities discussed above as they
relate to the following RPAC areas and off-site properties:

• The RPAC Herbicide Area

• The RPAC Lake Area

• Elf Atochem Property

• Gould Electronics Property

RPAC plans to implement this stage of the Early RI activities in a manner that quickly obtains
data that will contribute to decisions about installing additional monitoring wells required by
DEQ for supplemental groundwater characterization, and for use in longer term groundwater
monitoring, as outlined in the Groundwater Monitoring Plan (GWMP) (E&E, 1999). RPAC will
make every reasonable effort to complete the Early RI activities in accordance with the schedule
presented in Attachment B - Scope of Work (SOW) from the Order.

The results of each stage of the Early RI activities, including the well inventory, will be
discussed with DEQ as the work progresses. The results also will be summarized and presented
in a series of technical memoranda to be submitted to DEQ with RPAC's quarterly progress
reports.

The scope of the Early RI activities covered by this Well Inventory FSP includes:

• Field assessment of monitoring wells and staff gauges.

• Determination and measurement of the presence (or absence) of NAPL existing as a free
product in the monitoring w~lls.

• Sampling and analysis of free product, if present.

• Quality assurance (e.g., checking/updating the relevant databases with current information).

• Development of a list of recommended wells to be repaired, abandoned, or replaced by an
existing well or a new well and/or removed from the monitoring network.

The overall objective for this stage of the Early RI activities is to confirm the integrity and
reliability of the monitoring wells and staff gauges listed in DEQ's GWMP. The objectives of
this stage of the work also include evaluations of whether the wells are considered functional as
monitoring points and recommendations for possible repair, abandonment or replacement. If
well integrity is in question, the well will be considered for repair, replacement and/or removal
from the monitoring program. DEQ has indicated that repair or replacement of monitoring wells
will be necessary if the well location and depth represent a critical sampling point for the
comprehensive groundwater program. Figure 1-2 summarizes the staged approach for the Early
RI activities.
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1.4 FIELD TEAM

• Wacker Si1tronics Property

• ESCO Inc. Property

• Metro Property

• City of Portland Property

• Burlington Northern Railroad Property

• Portland General Electric Property

• Schnitzer Investment Property

Figure 1-3 shows the location of the RPAC property and the surrounding properties.

The Field Team will consist of a Field Manager and necessary field personnel to implement this

FSP. The Field Manager will maintain or delegate responsibility for the logistical requirements

of the sampling effort, including but not limited to:

• Event scheduling, coordination between DRS staff, DRS subcontractors, and representatives of
off-site property owners.

• Delivery and shipping of sample containers and coolers.

• Quality assurance checking of sampling technique, documentation and other paperwork
completed by sampling crews.

• Distribution ofPPE as required by the HASP.

• Sample management and handling activities occurring at the site.
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MAP SOURCE: L1NNTON AND PORTLAND OREGON
USGS 7.5 MIN TOPOGRAPHIC QUADRANGLE - 1990

Figure 1-1
Site Vicinity
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FIGURE 1·2
Flowchart For Early RI Activities

Rhone Poulence AG Company
Portland, Oregon
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URS personnel will complete a monitoring point assessment to evaluate the integrity of the
groundwater monitoring wells and staff gauges for use in groundwater level monitoring,
groundwater sampling, and surface water level measurement. The monitoring wells and staff
gauges to be included in the inventory are listed in Table 2-1, and are shown on Figures 2-1
through 2-3. The points to be inventoried include all locations where water quality or elevation
measurements will be conducted during the RI activities.

Prior to inventorying the points located on property not owned by RPAC, access agreements will
be obtained from the property owners, including; Elf Atochem, Gould Electronics, Wacker
Siltronics, ESCO Inc., Metro, City of Portland, Burlington Northern Railroad, Portland General
Electric, and Schnitzer Investment Properties. Table 2-1 summarizes the wells and staff gauges
located at each of these off-site properties.

The two primary types of past data collected from the monitoring network include depth to
water, or water-level data, and groundwater chemistry. In order to accurately characterize past
and current trends in the quality of the groundwater in the vicinity of the Site, the monitoring
wells must provide accurate water-level data and groundwater samples representative of aquifer
conditions. Field data will be collected to determine whether each well is considered functional
or non-functional as a monitoring point. The following data will be collected or verified for each
monitoring point:

• Location: Monitoring points will be identified and their locations cross-checked with the
current base map and/or database. This verification prevents future clerical errors.

• Belowground Condition: As part of the investigation, the belowground condition of each
monitoring well will be evaluated to determine whether adequate information exists to
recommend either repair/abandonment of that well, versus adequacy as a candidate for inclusion
in the monitoring well network. DRS personnel will first measure the depth to the water table
from the measuring point (e.g., notch at top of casing) and check for NAPL per requirements
described in SOP-I. A tool will then be lowered into the well to determine the total depth. An
appropriate sized bailer or other equipment will be lowered to the total depth to evaluate
casing/screen inner diameter integrity. An example of a belowground condition that might
warrant well repair is several feet of silt at the bottom of the screen, which could be removed by
well redevelopment. Examples of belowground conditions that might warrant well
abandonment include a) significant difference between measured/listed original total depth for
the well; b) obstruction inside well at any depth; or c) casing diameter decreased in some
segment of the well.

• Aboveground Condition: The well monument or casing stick-up should be intact, with intact
lids to prevent excess water buildup from precipitation or runoff. Many of the monitoring
wells are located in or around active facilities and are subject to wear and tear or damage due
to traffic or other factors. A monitoring well that has been damaged such that surface water
can enter the casing or short-circuit the seal will not provide accurate samples and should be
repaired or eliminated from the monitoring program. Monitoring wells should be locked
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2.2 DOCUMENTATION

• Well Type

• Generallocation

The following well information will be recorded onto the field verification log. A copy of the
general verification log is included in Appendix B.

• Well Identification

• Site Identification

• Aboveground Condition

• Measuring point description (Le. notch on north side of casing or marked point)

• Depth to fluid measurements

• Total Depth
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• Access: The well or staff gauge access will be confirmed. This allows future data collection
rounds to be completed with maximum efficiency and benefit to data quality. If necessary,
minor brush clearing will be conducted to facilitate work at each location.

• Data Verification: The data gathered from the above activities will be compared to
information in the database to verify the overall accuracy of the Site data. Monitoring wells
that have inappropriate screened intervals or lack of screening interval information are not
suitable for inclusion into the monitoring program, will be recommended for deletion from
the program. The data verification will verify that the well has been properly surveyed and
that its elevation is compatible with the monitoring well network. The datum used for each
well/gauge elevation will be checked to ensure all elevation data are under the same datum
set. If datum information is not available for a particular well or staff gauge, consideration
will be given to resurveying that well/gauge if the well/gauge is selected for the final
monitoring network.

The procedures for conducting the depth to fluid measurements and total depth measurements
are included in Standard Operating Procedure SOP-l (Appendix A).

with an operating padlock and effective well cap. The padlock prevents vandalism, while the
expanding well cap prevents surface water from entering the well casing. Staff gauges
should be well anchored into the ground or to a secure feature such as a dock or piling.
Examples of observed aboveground conditions that might warrant well repair include a)
damaged or missing cap; b) small cracks around surface concrete pad which have allowed
insignificant amounts of surface water to infiltrate down the outside of the casing; c)
damaged or missing padlock; d) damaged or missing bullards; or e) slightly damaged stick
up casing. An example of observed aboveground conditions that might warrant well
abandonment include large cracks around annular seal/concrete pad that appear to extend to
depth.
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2.3 DECONTAMINATION AND WASTE MANAGEMENT

DRS personnel will also take digital photos of each well. The photos will provide a
documentation of the current conditions of the wells, and serve as a supplement to the base map
for the Site.

All equipment used to collect down-hole data (i.e., water level indicator/free product interface
probe or sounding tape) will be decontaminated after measurements are collected.
Decontamination will prevent cross-contamination between monitoring points. Decontamination
procedures will be completed in accordance with SOP-2. If a phased product is encountered, the
equipment will be decontaminated with a solvent rinse.

DRS personnel will use personal protective equipment (PPE) as specified in the facility Health &
Safety plan. Disposable health and safety equipment (Tyvek suites, gloves, etc.) will be
collected and stored in plastic refuse sacks, and DOT-approved removable head steel drums.

All decontamination fluids generated on-site will be disposed of in the RPAC water treatment
system, in accordance with the facility's NPDES permit (modification in preparation). To the
extent allowed by applicable waste regulations or otherwise approved by DEQ, decontamination
fluids generated off-site will also be disposed of in the RPAC water treatment system.

Following the completion of the monitoring point assessment/integrity, an evaluation will be
conducted to determine if singular wells should not be included in the groundwater monitoring
network. This evaluation will consist of a ranking and rating procedure using the following
details: surface monument/completion appearance, visible well riser appearance, lack of well
screen information, discrepancies from existing diagrams, completion between two discrete
lithologic zones

The deliverables for this activity will consist of a report with well information that will be
organized by area and by well. Each well's section will include a typed well/staff gauge
integrity log, a copy of the original well log, if available, and a photograph of the monitoring
point.

A summary letter will also be delivered listing the wells determined to be ineffective in
providing the monitoring data needed, and the rational used to make the decision. This summary
will also include recommendations as to whether damaged wells can be repaired, which wells
need to be replaced with a new well or with an alternate well for the monitoring program, or if
there are wells that should be abandoned based upon their current condition.

Monitoring Point Assessment
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TABLE 2-1
Groundwater and Surface Water Elevation Monitoring Points

RIIFS - Rhone Poulenc AG Company
Portland, Oregon

Top of Total
Well Screen Depth

Site Identification Identification (feet bgs) (feet bgs) Well Type Well Use

ATOCHEM W-19-D 63 68 M S
ATOCHEM W-19-I 44 49 M S
ATOCHEM W-19-S 20 25 M S

ESCO W-II-B 111.9 121.9 M S
ESCO W-I1-D 81.3 91.3 M S
ESCO W-II-1 50 60 M S
ESCO W-l1-S 11.5 21.5 M S
ESCO W-12-D 90 100 M S
ESCO W-12-1 49 58.5 M S
ESCO W-12-S 15 20 M S

GOULD ALl-15.0 (2) 5 15 M S
GOULD ALl-45.0 (2) 35 45 M S
GOULD ALl-69.3 (2) 64.6 69.3 M S
GOULD BSTlW-88.0 (2) 83 88 M S
GOULD GM-2-I (3) 30 35 M W
GOULD W-I-1 40 50 M S
GOULD W-l-S 9 21 P W
GOULD W-2-S 13 18 P W
GOULD W·3-D 79 89 M S
GOULD W-3-1 30.5 40.5 M S
GOULD W-3-S 9 17 P S
GOULD W-4-I 39 49 M S
GOULD W-4-S 8 16 P S

RPAC-HA MW-I-25.8 13.3 23.6 M S
RPAC-HA MW-I-41.0 33.5 38.8 M S
RPAC-HA MW-I-56.1 43.6 53.9 M S
RPAC-HA MW-I-76.6 66 76 M S
RPAC-HA MW-2-26.0 12.5 22.8 M S
RPAC-HA MW-2-46.0 32.5 42.8 M S
RPAC-HA MW-2-61.6 48.2 58.5 M S
RPAC-HA MW-3-27.0 14.5 24.8 M S
RPAC-HA MW-3-49.0 36.5 46.8 M S
RPAC-HA MW-3-68.3 55.8 66.1 M S
RPAC-HA MW-4-27.0 13.5 23.8 M S
RPAC-HA MW-4-47.0 33.5 43.8 M S
RPAC-HA MW-4-63.3 49.8 60.1 M S
RPAC-HA MW-5-24.5 12 22.3 M S
RPAC-HA MW-5-34.3 26.7 32 M S
RPAC-HA MW-5-51.6 39.1 49.4 M S
RPAC-HA MW-8-27.0 15.4 25.1 M S
RPAC-HA MW-8-46.0 30.8 41 M S
RPAC-HA MW-8-64.0 48.8 59 M S
RPAC-HA MW-9-23.0 10.7 20.7 M S
RPAC-HA MW-9-42.0 30.7 40.7 M S
RPAC-HA MW-9-58.0 48.5 58.5 M S
RPAC-HA MW-9-80.0 70.3 80.3 M S

S;\PROJECTSI92C0804AITASK41IWI]SPlTABLES&FIGURESITABLE 2·1
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TABLE 2·1
Groundwater and Surface Water Elevation Monitoring Points

RIIFS· Rhone Poulenc AG Company
Portland, Oregon

Topol" Total
Well Screen Depth

Site Identification Identification (feet bgs) (feet bgs) Well Type Well Use

RPAC-HA P-ll ND ND P W
RPAC-HA P-7 ND ND P W
RPAC-HA RPW-5 30.75 M S
RPAC-HA W-6-B 57.9 67.9 M S
RPAC-HA W-6-D 39 49 M S
RPAC-HA W-6-S 12.25 27.25 M S
RPAC-IA MW-1O-24.5 12.5 22.5 M S
RPAC-IA MW-1O-44.0 32 42 M S
RPAC-IA MW-1O-57.5 45.5 55.5 M S
RPAC-IA MW-II-24.0 12 22 M S
RPAC-IA MW-11-37.0 25 35 M S
RPAC-IA MW-II-56.0 44 54 M S
RPAC-IA MW-II-79.0 66 76 M S
RPAC-IA MW-12-26.5 14.5 24.5 M S
RPAC-IA MW-12-41.0 29 39 M S
RPAC-IA MW-12-59.5 47.5 57.5 M S
RPAC-IA MW-12-79.5 73.5 78 M S
RPAC-IA PZ-l 1.5 11.5 P W
RPAC-IA P-2 13 18 P W
RPAC-IA RPW-l 38 48 M S
RPAC-IA RPW-2 28 38 M S
RPAC-IA RPW-3 43 53 M S
RPAC-LA AL2-17.0 7 17 M S
RPAC-LA AL2-32.5 27.5 32.5 M S
RPAC-LA AL2-46.0 40 46 M S
RPAC-LA AL4-46.8 36.8 46.8 M W
RPAC-LA AL5-19.0 9 19 M S
RPAC-LA AL5-35.0 29 35 M S
RPAC-LA AL5-62.0 52 62 M S
RPAC-LA AL6-96.5 91.5 96.5 M S
RPAC-LA BTB-4A-84.0 74 84 M W
RPAC-LA BTB-4B-25.0 15 24.7 M W
RPAC-LA BTB-4B-55.0 44.7 54.7 P S
RPAC-LA BST2W-B 56.3 61 M S
RPAC-LA BTB5-S (1) (1) (1) W
RPAC-LA BST5W-B 69.9 74.5 M S
RPAC-LA GM-l-S 24 29 M W
RPAC-LA PP-6 15 20 M W
RPAC-LA PP-8 20 25 P S
RPAC-LA PP-ll 33 38 M S
RPAC-LA W-8 44 54 M S
RPAC-LA W-9 28 38 M S
METRO ASW-l 7.5 17.5 M S
METRO ASW-2 9.5 19.5 M S
METRO ASW-3 ND ND M W
METRO ASW-4 8 18 M S

::\PROJECTS\92C0804A\TASK41\WI_FSP\TABLES&FIGURES\TABLE 2-1
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TABLE 2-1
Groundwater and Surface Water Elevation Monitoring Points

RIlFS • Rhone Poulenc AG Company

Portland, Oregon

Top or Total

Well Screen Depth
Site Identification Identification (feet bgs) (feet bgs) . Well Type Well Use

METRO ASW-5 7 17 M S
METRO ASW-6 7 17 M W
METRO ASW-7 5 15 M S
METRO W-15-D 52 62 M S
METRO W-15-I 28.8 38.8 M S
METRO W-15-S 9.8 14.8 M S
METRO W-17 45 50 M W

PGE W-18-D 59 64 M S
PGE W-18-I 49 54 M S
PGE W-18-S 25 30 M S

PUMP STATION W-lO 60.5 70.5 M S
SCHNITZER W-16-D 75.5 85.5 M S
SCHNITZER W-16-I 40 50 M S
SCHNITZER W-16-S 8 13 M S

WACKER MW-3-I 55 60 M S
WACKER MW-3-S 12 27 M S
WACKER MW-6-S 9 24 M S
WACKER MW-7-S 10 25 M S

LAKE AREA WDLStaff NA NA SG W
BNRR NDL Staff NA NA SG W

ATOCHEM
Willamette River

NA NA SG
Staff W

RPAC A NO ND E W
RPAC B NO ND E W
RPAC C NO ND E W
RPAC D NO ND E W
RPAC E ND NO E W
RPAC F NO ND E W
RPAC G ND NO E W
RPAC H NO ND E W

Notes:

P = Piezometer

M = Monitoring Well

SG = Staff Gauge

E = Extraction Well

ND=NoData

NA= Not Applicable
(1) Drilled May 21,1993 by EMCON-one reconnaissance groundwater sample collected,

boring backfilled
(2) Abandoned in June, 1999

(3) Previously Abandoned

S = Samples and Water Levels collected from well

W = Water levels monitored only from well

S:\PROJECfSI92C0804AITASK41IW'_FSPlTABLES&FIGURESITABLE 2-1
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APPENDIXA

URS Greiner Woodward Clyde

Standard Operating Procedures
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EQUIPMENT LIST

50p·1
MethodololV For Water level Determination

• Well keys

• Electronic water/product interface probe

• Field Notebook

• Well/Staff Gauge integrity log,

• Decontamination Supplies

• Paper towels

• Site Plan

• Measuring wheel

• Machete

• Extra 2" and 4" well caps, and padlocks

• Socket set, miscellaneous hand tools

• Bolt cutters

• Digital Camera

• PPE per URS HASP

All groundwater and surface water monitoring points on Table 2-1 will be assessed during the Early
RI. The monitoring point identification will be located using site maps (Figures 2-1, 2-2, and 2-3).
The data will be recorded onto a well/staff gauge integrity log.

Upon arriving at a well the following procedures will be followed:

• Note the general location of the well as compared to surrounding wells and monuments,
obtaining a rough estimate of length from the nearest landmark/wells.

• Note the condition of the monument, posts, and presence/absence of padlocks and effective well
cal?s.

• Note the access to the well e.g. presence of excessive vegetative growth, or stored equipment
around the well head.

• Record the description of the measuring point (MP) (notch or marked point on north side of
casing).

• Record the casing materials and condition.

• Measure depth to water and/or the presence and thickness of NAPL layers.

• Decontaminate the interface probe.

• Replace the well cap and casing cap.

• Photograph the well head, in reference to its surroundings.
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50p·1
MethodologV For Water level Determination

Water level and fluid level measurements will be measured using an electronic water level/product
interface probe. This instrument uses an electric current to indicate the fluid level by sounding a
buzzer or flashing a light when water or separate phase is encountered. When the probe hits the
fluid surface, the buzzerllight comes on to indicate that the fluid surface has been reached. By
raising and lowering the probe, it is possible to get a reading within 0.01 of a foot. The probe will
emit a different tonellight when it encounters a different phase liquid. The depth to fluid is
measured from an established point on the well casing and is later subtracted from the elevation of
that mark. Once the water level and/or depth to light non-aqueous phase liquids(LNAPL) has been
measured, the probe will be lowered to the bottom of the well to check for dense non-aqueous phase
liquids (DNAPLs). The DNAPL measurement will be conducted in the same manner as the depth
to water measurement. If recoverable measurable product is detected in the well, a sample will be
collected using a double-flap valve bailer for analysis. The amount of product necessary for
laboratory analysis has been determined to be approximately 8 oz. A NAPL sample collected for
analysis will be submitted to the laboratory for the physical characteristics of viscosity and specific
gravity, and for chemical analysis for the full suite of analytes listed in Table 2-1 in DEQ's GWMP.

Depth to fluid measurements will be recorded in a field logbook, and onto the well/staff gauge
integrity log, to the nearest O.01-foot. Well designation, the time of measurement, and the full
measurement calculation will also be recorded in the field log book. A dedicated electronic fluid
level indicator will be used throughout the investigation to help minimize potential variability in the
measurement collection.
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Decontamination fluids will be disposed of in accordance with discussion in Section 2.2.

. SOP-2
Equipment Decontamination

Sampling equipment (e.g., water samplers, water level meter, etc.) will be decontaminated as
follows:

1. Gross potable water rinse

2. Soap wash (dilute solution of Alconox or equivalent in potable water solution)

3. Soap wash (dilute solution of Alconox or equivalent in potable water solution)

4. Potable water rinse

5. Solvent rinse (methanol or similar) only if phase product is encountered

6. Distilled\deionized water rinse'

If a phased product is encountered, the probe and sounding tape will be wiped with a solvent

soaked towel, during retrieval from the borehole, and the equipment will be decontaminated with

a solvent rinse as described above.

I
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I Distilled/deionized water will be obtained from a local retail store.
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WELL/STAFF GAUGE INTEGRITY LOG

YIN

Person Conducting
Inventory: _

Lock/key present? Y / N ID: _

Feeij

Other:Well Diameter: 2" 4" 6"

LNAPL/DNAPL

.I ·-F~~l,lt~i

I' -. -. -. . Fggf:6tQI

LNAPL Thickness:

I ·;1t~~li~*tQ:~

I- 1tg¢tiht~~

DNAPL Thickness: 1=·====....1~

S:IPROJECTS\92C0804AITask41IWCFSPlwellinv.doc

Measure Depth to DNAPL:

Measured Total Depth:

Date: _

Well Found?

INVENTORY INFORMATION

Surface Completion Description:

Free Product Present? Y / N

Measured Depth to LNAPL:

Measured Depth to Water:

Location relative to nearest landmark:

Describe additional integrity issues:

I
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July7, 2000

Submitted to:
Oregon Department of Environmental Quality
Northwest Region
2020 S.W. 4th Avenue, Suite 400
Portland, Oregon 97201

Prepared for:
Rhone-Poulenc AG Company
1600 Perimeter Park, Suite 400
Morrisville, North Carolina 27560

Prepared by:
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If you have any questions, please call (503) 222-7200.

This progress report is being submitted by RPAC in accordance with the July 8, 1999 Consent
Order.

111 SW Columbia, Suite 900
Portland, OR 97201-5814
Tel: 503.222.7200
Fax: 503.222.4292
Offices Worldwide

Mike Edwards, P.E.
Project Engineer

Second Quarter, 2000 - Progress Report
RPAC, Portland Site

July 7,2000
92C0804N15

Eric Blischke
Oregon Department of Environmental Quality
Northwest Region, Suite 400
2020 SW 4th Avenue
Portland, Oregon 97201-4987

Dear Eric:

URS Corporation
The integrated resources of

URS Greiner Woodward Clyde
Dames & Moore

SRW
Radian

O'Srien-Kreitzberg
and associated firms

Subject:

On behalf of Rhone-Poulenc AG Company (RPAC), URS Corporation (URS) is submitting four
copies of the enclosed Second Quarter, 2000 - Progress Report. One of the copies is being sent
directly to Mavis Kent.

Sincerely,
URS CORPORATION

Roger Gresh, P.G.
Project Manager

Enclosures: Second Quarter 2000 - Progress Report for RIIFS, RPAC - Portland Site,
July 7,2000

cc: R. Ferguson, RPAC
J. Benedict, CHBH&L
M. Kent, DEQ - NW Region
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On behalf of Rhone-Poulenc AG Company (RPAC), DRS Corporation (URS) has prepared this

Quarterly Progress Report for Remedial InvestigationlFeasibility Study (RJlFS) activities associated

with RPAC's Portland facility. This report covers activities conducted during the second calendar

quarter of year 2000 (April 1, 2000 through June 30, 2000).

The submittal of quarterly progress reports is specified under the Consent Order (No. WMCSR

NWR-99-07) executed between RPAC and the Oregon Department of Environmental Quality

(DEQ) on July 8, 1999.
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Introduction
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Water

2.2 MONITORING WELL ABANDONMENT ACTIVITES

2.1.1 Investigative Derived Waste

Approximately 1,180 gallons of water were generated during monitoring well sampling

activities. Sources included groundwater removed during purging and decontamination water.

All water was transported to the RPAC site for disposal to the groundwater treatment facility on

the day of generation.

Current Reponing Period Activities

IlporIlSharedIPROJECTSI92C0804AITaskI5-Monthly-Qu.rterly Reporls\2nd quarter 00 progress-FINAL.doc 2-1

2.1 GROUNDWATER SAMPLING ACTIVITIES

SECTIONTWO

The Spring 2000 comprehensive groundwater sampling round began on March 20, 2000.

Groundwater samples were collected from a total of 102 monitoring wells between March 20th

and April 19th
. The sampling activities were conducted in accordance with the procedures

outlined in the Early RI Activities-Comprehensive Groundwater Monitoring Field Sampling Plan

(FSP) prepared by DRS and dated October 1, 1999 and any subsequent modifications approved

by DEQ. Due to the failure of two wells, the sampling round is not considered complete. The

round will be completed following the installation and the sampling of the new RP-03 wells,

which will occur in the third quarter of 2000.

The results of the groundwater sampling activities will be summarized in a groundwater

sampling report, as required by the RI Work Plan, This report will be submitted within 90 days

from completion of the groundwater sampling round, as required in the Consent Order between

RPAC and DEQ. The sampling round will be completed when the replacement RP-03 wells are

sampled.

During the groundwater sampling round, an attempt was made to sample the RP-03 wells on

April 7, 2000. The sampling device was unable to be lowered to the depth of the screen interval.

The depth to the obstruction, as measured with a weighted tape was 20.13 feet below top of

casing (BTOC) for the shallow well and 32.25 feet BTOC for the deep well. On April 18, 2000

an attempt was made to re-develop the wells using a water jetting procedure. This was

unsuccessful and the wells were temporarily abandoned on April 24, 2000 by placing bentonite

chips into each well. The deep well was permanently abandoned on May 10, 2000, and at that

time a sample (WWS-03-01) of the material at the bottom of the RP-03-63 borehole was

collected and analyzed for semi-volatiles by EPA Method 8270 and volatiles by EPA Method

8260.

URS
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Water

Soil

2.3 DEPARTMENT OF WATER RESOURCES WELL INSPECTION

2.2.1 Investigative Derived Waste

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Current Reponing Period Activities

\\porl\Shared\PROJECTS\92C0804A\TaskI5-Monthly-Quarterly Reportsiznd quarter DO progress-FINAL.doc 2-2

SECTIONTWO

The QA Data Validation Report for this sample is included in Appendix A. The detections only

tables for this soil sample is included in Appendix B, and laboratory analytical reports are

included in Appendix C.

The analytical results for the soil sample from RP-03-63 were validated in accordance with

RPAC's DEQ-approved QAPP that RPAC submitted on May 23,1999.

The shallow well was permanently abandoned on May 22, 2000. As part of the abandonment

procedure, a portion of the failed well casing and screen were removed intact and inspected to

determine the cause of the failure. Although an actual cause was not determined, the cause

appears to be physical in nature and unrelated to the contamination in the vicinity of the well

screen and riser. Both of the wells in the RP-03 cluster were abandoned per Oregon WRD

regulations.

Approximately 95 gallons of water were generated during monitoring well abandonment

activities. Sources included groundwater removed during the abandonment and decontamination

water. All water was transported to the "RPAC site for disposal to the groundwater treatment

facility on the day of generation.

During the abandonment activities, six drums of soil cuttings were generated. Soil cuttings were

containerized in DOT approved 55-gallon steel drums and transported to the RPAC warehouse

for storage and characterization before disposal off-site. All drums were labeled on the side and

lid according to requirements outlined in the FSP.

On April 10, 2000 Mr. Kristopher Byrd from the Oregon Department of Water Resources

(WRD) performed a routine well inspection on wells at the RPAC property. Mr. Bird's

observations were outlined in a May 5, 2000 letter from WRD to DRS. RPAC is currently

evaluating a response to Mr. Bird's letter and the course of action required for these wells.

DRS
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The only significant problem encountered during monitoring well sampling activities was the failure

of the wells in the RP-03 well cluster. No other significant problems were encountered during field

activities conducted this quarter.
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SECTIONTHREE

URS

Significant Problems Encountered
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4.1 SOIL SAMPLING ACTIVITIES

4.2 GROUNDWATER SAMPLING ACTIVITIES

The results of the groundwater sampling activities will be included in the groundwater sampling

report, as required by the RIWork Plan, and previously mentioned in Section 2.1.

The QA Data Validation Report for the soil sample collected during abandonment of the failed

deep RP-03 well is included in Appendix A. The detections only table for the soil sample is

included in Appendix B. The laboratory analytical reports for the soil sample are included in

Appendix C.

IlporI\Shared\PROJECTSI92C0804AITask15-Monthly-Quarterly Reportsl2nd quarter no progress-ANAL.doc 4-1

Data Generated During The Current Reponing PeriodSECTIONFOUR

URS
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The activities planned for the next quarterly reporting period include the following:

• Installation and surveying of the two RP-03 replacement wells

• Sampling of the two RP-03 replacement wells

• Finalization of the Source Area Scoping Document

• Completion of the evaluation of the wells identified in the WRD letter and begin any
necessary actions.

• Submittal of the Spring 2000 groundwater sampling report

• Initiation of the Fall 2000 groundwater sampling round
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SECTIONFIVE

URS

Activities Planned For The Next Reponing Period
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APPENDIXA OA Data Validation Repon
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REPRESENTATIVENESS

Chain of Custody and Holding Times

QualitY Assurance Data Validation Repon
RPAC, ponland Site

Sample custody was maintained under the chain of custody (COC) forms. Forms were signed on
release and receipt of the sample. The sample was properly preserved, except for the following
(since temperatures are a function of preservation).

\\porllShared\PROJECTS\92C0804A\Task15-Monthly-Quarterly Reports\2nd quarter 00 data validation-ANAL.doc I

All analytical data are usable as reported, with the exceptions noted in this review summary.
Analytical deviations from the reference methods and the Quality Assurance Project Plan
(QAPP, URSGWC, May 27, 1999) are presented below.

Sample WWS-03-01 was received at the NCA-Bothelllaboratory at 6.2 0 C., although the sample

was immediately refrigerated to the required storage temperature of 5° C. However, the sample
was received less than two hours after sample collection, therefore it is unlikely that the sample
temperature had time to decrease from the ambient temperature, and that there was any
significant loss of target compounds at this temperature. No data were qualified based on the
elevated temperature.

Extraction and analysis holding times were met for this sample.

The analytical results for one soil sample (from abandonment of RP-03-63) collected on May 10,
2000 at the RPAC Property were subject to a quality assurance/quality control (QNQC) review.
This review included an evaluation of analytical representativeness, accuracy, precision, and

completeness. Representativeness is evaluated by examining chain of custody paperwork and
verifying analysis was performed within allowable holding times; accuracy is evaluated using the
analytical results for blanks, surrogates, matrix spikes and blank spikes; precision is evaluated by
comparison of results for primary and sample duplicate analyses and laboratory duplicate

analyses; and completeness is evaluated by calculating the percentage of acceptable data.

The data quality review process followed the procedures specified in the USEPA Contract

Laboratory Program National Functional Guidelines for Organic Data Review (USEPA,

October 1999) and Inorganic Data Review (USEPA, February 1994).

North Creek Analytical, Inc. (NCA) of Beaverton, Oregon analyzed the sample for Semivolatile
Organic Compounds by EPA SW-846 Method 8270C and Volatile Organic Compounds by EPA
SW-846 Method 8260B.

URS
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Blanks

All surrogate recoveries for both fractions were within project-specific control limits.

ACCURACY

Surrogate Recovery
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Initial and Continuing Calibration

EPA SW-846 Method 8260B CCVs for iodomethane and 2-butanone exceeded the EPA control
limit of 25% for this sample. Sample results for iodomethane and 2-butanone were non-detect;
therefore, data were qualified as estimated "UJ".

Initial and continuing instrument calibration verification (ICV or CCV) were analyzed at the
proper frequency. Prior to samples and quality control samples being analyzed, the laboratory
analyzed calibration standards at the concentrations required by the method. The continuing
calibration standard acceptance criteria was reported as the response factor percent difference
(%D). Except where noted below, the %Ds were within the method control limits and USEPA
validation criteria.

Qualitv Assurance Data Validation Repon
RPAC, ponland Site

The laboratory analyzed one method blank with each analytical batch. Frequency requirements
for method blanks were met. Target analytes in the method blanks were below method reporting
limits.

Blank Spike

Blank spikes (BS) were analyzed with each analytical batch, which meets the frequency
requirement of five percent. All BS results were within the control limits reported by the
laboratory and specified in the QAPP.

Matrix Spike/Matrix Spike Duplicate

Based on EPA Guidelines, no action is taken on MSIMSD organic data alone. The laboratory
reported results for batch MSIMSD analyses. The percent recoveries for all parameters were
within project-specific control limits.

URS
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No laboratory duplicates were analyzed, as these are only required for inorganic parameters.

No field duplicates were collected during the sampling event.

COMPLETENESS

Continuing
Calibration

UJ
2-Butanone,
lodomethane

IlporlISharedIPROJECTS\92C0804AIT...k15-Monthly-Quartcrly Rcpor<s\2nd quarter 00 data validation-FlNAL.doc 3

WWS-03-018260B

QualilV Assurance Data Validation Repon
RPAG, ponland Site

Field Duplicate

The laboratory analyzed batch matrix spike duplicates with each analytical batch for the organic
fractions. All RPDs were within project-specific control limits.

Spike Duplicate.

Laboratory Duplicate

The laboratory submitted all required deliverables for the requested analyses. The reported
analytical results meet the project completeness goal of 95 percent. For this sample, no data were
judged to be invalid. No data were. rejected; so completeness for this sampling event is 100
percent.

Based on the QAlQC review, some data were qualified as estimated ("VJ") due to analytical
deviations with representativeness, precision, and/or accuracy. The following table summarizes
the qualified results covered by this review:

PRECISION

DRS
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APPENDIXB Detections Onlv Tables
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Detections Only
RP-03-63

Bottom of Borehole Sample
During Abandonment

Sample 10: WWS-03-01

Sample Location: RP-03-63 (abandonment)

Sample Depth: 60 - 61.5 feet bgs.

Date Sampled: 5110/00

Reporting
Constituent Result Limit Units Method

Naphthalene 2,820 100 uglkg 8260B
Acenaphthene 3.49 0.330 mg/kg 8270C
Anthracene 0.909 0.330 mglkg 8270C
Benzo (a) anthracene 0.922 0.330 mg/kg 8270C
Benzo (a) pyrene 0.377 0.330 mglkg 8270C
Benzo (b) fluoranthene 0.378 0.330 mg/kg 8270C
Chrysene 0.719 0.330 mglkg 8270C
Dibenzofuran 2.39 0.330 mglkg 8270C
Fluoranthene 6.15 0.330 mglkg 8270C
Fluorene 3.22 0.330 mg/kg 8270C
2-Methylnaphthalene 0.558 0.330 mglkg 8270C
Naphthalene 0.530 0.330 mglkg 8270C
Phenanthrene 10.5 1.65 mglkg 8270C
Pyrene 4.21 0.330 mglkg 8270C

NOTES:
1) Sample tested using EPA Methods 8260 and 8270

2) This sample was collected at the approximate
60-61.5 feet bgs depth interval during the
abandonment of well RP-03-63. It is impossible
to identify precisely the interval the material
originated from or what is represented by this
sample or these analytical results.

s:\projects\92c0804a\task 53\Bottom of Borehole Sample Results\BottomRP-03-63
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APPENDIXC laboratory AnalYtical Results
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I
I
I
I
I 24 May, 2000

I Chris Moody
URS Greiner Woodward Clyde
111 SW Columbia, Suite 900I Portland, OR 97201

IRE: RPAC

Seattle 18939 120lhAvenue NE. Suite 101.Bothell, WA 98011-9508
425.420.9200 fax425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane. WA 99206-4776
509924.9200 fax509.924.9290

Portland 9405SWNimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend. OR 97701-5711
541.383.9310 fax541382.7588

I Enclosed are the results of analyses for samples received by the laboratory on 05/10/00 17:20. If
you have any questions concerning this report, please feel free to contact me.

I Sincerely,

Jj~YQ ~. Pilr
Latonya PeltI Project Manager

I
I
I w ork Orders included in this report:

P005210

I
I
I
I

North Creek Analytical, Inc.
Environmental Laboratory Network
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The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Seattle 18939 120th Avenue NE. Suite 101. Botheil, WA 98011-9508
425.420.9200 fax425.420.921 0

Spokane East 11115 Montgomery, Suite B.Spokane, WA 99206-4776
509.924.9200 fax509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton. OR 97008-7132
503.906.9200 fax503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend. OR 97701-5711
541383.9310 fax541.382.7588

ANALYTICAL REPORT FOR SAMPLES

Page I of 14

Date Received

05/10/0017:20

Reported:

OS/24/0015:13

Date Sampled

05/1 0/00 15:35

North CreekAnalytical, Inc.
Environmental Laboratory Network

Matrix

Soil

Project: RPAC

Project Number: 92C0804A144
Project Manager: Chris Moody

P00521 0-0 1

Laboratory lD

I
TM

I
I URS Greiner Woodward Clyde

III SW Columbia, Suite 900

Portland, OR 9720 I

I
Sample ID

I WWS-03-01

I
I
I
I
I
I
I
I
I
I
I
I

North Creek Analytical - Portland

I ~. Pill
ratonyaPe!C eject Manager
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www.ncalabs.com

Seattle 18939120th Avenue NE, SUite 101,Bothell, WA 98011-9508
425.420.9200 fax425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane. WA 99206-4776
509.924.9200 fax509.924.9290

Portland 9405SW Nimbus Avenue, Beaverton, OR 97008·7132
503.906.9200 fax503.906.9210

Bend 20332 Empire Avenue, SUite F-" Bend, OR 97701-5711
541.383.9310 fax541.382.7588

I
I

URS Greiner Woodward Clyde

III SW Columbia, Suite 900
Portland, OR 97201

Project: RPAC

Project Number: 92C0804N44
Project Manager: Chris Moody

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Reported:

05/24/00 15:13
I
I

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed Batch Notes I

I
The results in this report apply to the samples analyzed in accordance with the chain of

custody document. This analytical report must be reproduced in its entirety.

WWS-03-01 (P00521O-01) Soil

Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,I-Dichloroethane
1,2-Dichloroethane
I,I-Oichloroethene
cis-I,2-Dichloroethene
trans-I,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
l.I-Dichloropropene
cis- I ,3-Dichloropropene
trans-I,3-0ichloropropene

North Creek Analytical - Portland

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

2500
100
lOa
lOa
lOa
100

1000
2500

100
lOa
lOa

1000
100
lOa
500
lOa
500
100
100

lOa
lOa
lOa
100
lOa
lOa
100
500
lOa
lOa
lOa
100
100
100
100
100
lOa
100
lOa

ug/kg dry

Sampled: 0511 0100 Received: 0511 0100

EPA 8260B 05/16/00 05/18/00 0050341 I
I
I
I
I
I
I
I
I
I
I

~~dJf~' _
Latonya Pelt, Project Manager North Creek Analytical, Inc.

Environmental Laboratory Network

I
Page 2 of 14

I
SCOEPA00006576



I
I

TM

Seattle 18939120th Avenue NE, Suite 101,Bothell, WA 98011-9508
425.420.9200 fax 425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA99206-4776
509.924.9200 fax 509.924.9290

Portland 9405SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, Suite F-1,Bend, OR 97701-5711
541.383.9310 fax541.3827588

I Analyte

Volatile Organic Compounds per EPA Method 8260B

North Creek Analytical - Portland

Project: RPAC

Project Number: 92C0804N44
Project Manager: Chris Moody

I
I

URS Greiner Woodward Clyde

III SW Columbia, Suite 900
Portland, OR 97201

Result
Reporting

Limit Units Dilution Method Prepared Analyzed

Reported:

OS/24/0015:13

Batch Notes

EPA 8260B 05116/00 05/18/00 0050341

Sampled: 0511 0/00 Received: 05/10/00WWS-03~Ol (P005210-01) Soil

I Ethylbenzene NO 100 uglkg dry
Hexachlorobutadiene NO 200
2-Hexanone NO 1000

,.p(

I lodomethane NO v... 2000

lsopropylbenzene NO 100
p-Isopropyltoluene NO 100

I
4-Methyl-2-pentanone NO 500
Methylene chloride 0 NO 500

\
\i\ O r-

Naphthalene / \"\\ 2820 100
'?n-Propylbenzene NO 100

I Styrene NO 100
1,I, 1,2-Tetrachloroethane NO 100
1,1,2,2-Tetrachloroethane NO 100
Tetrachloroethene NO 100I Toluene NO 100
1,2,3-Trichlorobenzene NO 100
1,2,4-Trichlorobenzene NO 100

I I, 1,1-Trichloroethane NO 100
1,I,2-Trichloroethane NO 100
Trichloroethene NO 100

I
Trichlorof1uoromethane NO 100
1,2,3-Trichloropropane NO 100
1,2,4-Trimethylbenzene NO 100
1,3,5-Trimethylbenzene NO 100

I Vinyl chloride ND 100
o-Xylene NO 100
rn.p-Xylene NO 200I ~~~~- ~~%:C~-:~-----------------::} ~---- ;~:~{f-----------------------------------------------------·--..-------
Surr: Dibromofluoromethane 90.4 % 70-130I Surr: Toluene-d8 109 % 70-130

I

I
North Creek Analytical - Portland

dW?_-_
ratonya Pelt, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc. Page 3 of 14
Environmental Laboratory Network
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Seattle 18939 120th Avenue NE, SUite 101,Bothell, WA 98011-9508
425.420.9200 fax425.420.9210

Spokane East 11115 Montgomery, SUite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Porlland 9405SWNimbus Avenue, Beaverton, OR 97008-7132
503.906,9200 fax503.906.9210

Bend 20332 Empire Avenue, SUite F-1, Bend. OR 97701-5711
541.383.9310 fax 541.382.7588

I
I

Semivolatile Organic Compounds per EP A Method 8270C

North Creek Analytical- Portland

Project: RPAC

Project Number: 92C0804A144
Project Manager: Chris Moody

URS Greirier Woodward Clyde

III SW Columbia, Suite 900

Portland, OR 97201

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed

Reported:

OS/24/00 15:13

Batch

I
I

Notes I
WWS-03~01 (P005210-01) Soil

Acenaphthene
Acenaphthylene

Anthracene
Benzo (a) anthracene

Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (ghi) perylene

Benzo (k) fluoranthene
Benzoic Acid

Benzyl alcohol
4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol
4-Chloroaniline
Bis(2-chloroethoxy)methane
Bis(2-chloroethyI)ether
Bis(2-chloroisopropyl)ether

2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether

Chrysene
Oi-n-butyl phthalate
Di-n-cetyl phthalate
Oibenzo (a,h) anthracene
Dibenzofuran
1,2-0ichlorobenzene

1,3-0ichlorobenzene
1,4-0ichlorobenzene

3,3'-Oichlorobenzidine

2,4-0ichlorophenol
Diethyl phthalate

2,4-0imethylphenol
Dimethyl phthalate

4,6-Dinitro-2-methylphenol

2,4-0initrophenol

2,4-0initrotoluene

2,6-0initrotoluene
Bis(2-ethylhexyl)phthalate

Fluoranthene

3.49
NO

0.909
0.922

0.377

0.378
ND

0.391
ND

ND
NO

ND

NO
NO

NO
NO

ND
NO
NO
ND

0.719
ND
NO
NO

2.39
NO
NO

NO

NO

NO
NO

NO
NO

NO

NO

NO

NO
ND

6.15

0.3 30 rng/kg dry

0,330

0.330
0330

0.330
0.330
0.330

0.330
1.00

0.330
0.330

0.330

0.330
2.00

0.330
0.330
0.330
0.330
0.330
0.330
0.330

1.00
0.330
0.330
0.330

1.00

1.00

1.00

1.00

0.330
0.330

l.00
0.330

l.00

2.00
0.330

0.330
2.00

0.330

Sampled: 0511 0/00 Received: 0511 0100

EPA 8270C 05/16/00 05/17100 0050449 I
I
I
I
I
I
I
I
I
I
I
I

North Creek Analytical- Portland

GLP _
Latonya Pelt, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc. Page 4 of 14
Environmental Laboratory Network

I
I
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I

Sea!lle 18939 120th Avenue NE, Suite 101,Bothell, WA 98011-9508
425.420,9200 fax425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax503.906.9210

Bend 20332 Empire Avenue, SUite F-1, Bend, OR 97701-5711
5413839310 fax541.382.7588

SemivolatiIe Organic Compounds per EPA Method 8270C

North Creek Analytical- Portland

Project: RPAC

Project Number: 92C0804A144
Project Manager: Chris Moody

I
I
I

URS Greiner Woodward Clyde

III SW Columbia, Suite 900

Portland, OR 97201

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed

Reported:

OS/24/00 15:13

Batch Notes

05/18/00

05/17/00

EPA8270C 05/16/00 05/17/00 0050449

Sampled: 05110100 Received: 05/10100

5

WWS-03~01 (P00521O-01) SoilI Fluorene 3.22 0,330 mg/kg dry
Hexachlorobenzene ND 0.330
Hexachlorobutadiene ND 1.00

I Hexachlorocyclopentadiene ND 1.00
Hexachloroethane ND 1.00
Indeno (l,2,3-cd) pyrene ND 0.330

I
Isophorone ND 0,330
2-Methylnaphthalene 0.558 0.330
2-Methylphenol ND 0.330
3-,4-Methylphenol ND 0.330

I Naphthalene 0.530 0.330
2-Nitroaniline ND 0.330
3-Nitroaniline ND 1.00

I
4-Nitroaniline ND 0.330
Nitrobenzene ND 0.330
2-Nitrophenol ND 0.33-0
4-Nitrophenol NO 1.00

I N-Nitrosodi-n-propylamine ND 0.330
N-Nitrosodiphenylamine ND 0.330
Pentachlorophenol ND 1.00

I Phenanthrene \),1,1.{ \ll'\jv 10.5 t> 1.65
Phenol l!j ND 0.330
Pyrene 4.21 0.330
1,2,4-Trichlorobenzene ND 0.330

12,4,5-TrichloroPhenol ND 0.330
2,4,6-Trichlorophenol ND 0.330
__________________• ~ + • .¥ ~_·_~ ·_·_· ·_· ,_·_· ·_·_v , • _

Surr: 2-Fluorobiphenyl 98.5 % 44-146

I Surr: Z-Fluorophenol 76. 7 % 42-126
Surr: Nitrobenzene-d5 87,1 % 42-126
Surr: Phenol-do 79.4 % 42-131
Surr: p-Terphenyl-dld 101 % 49-150I Surr: 2.4,6- Tribromophenol /14 % 48-119

I

North Creek Analytical - Portland

I
ILatonya Pelt, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

North CreekAnalytical, Inc. Page 5 of 14
Environmental Laboratory Network

SCOEPA00006579



www.ncalabs.com

Seattle 18939 120th Avenue NE, Suite 101,8othell, WA 98011-9508
425.420,9200 fax425.420,9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509,924,9200 fax 509924,9290

Portland 9405SW Nimbus Avenue, Beaverton, OR 97008-7132
503,906,9200 fax503,906,9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711
541,383,9310 fax541.3827588

I
I

Solids Percent Dry Weight per Standard Methods

North Creek Analytical- Portland

Project: RPAC

Project Number: 92C0804N44
ProjectManager: Chris Moody

URS Greiner Woodward Clyde

111 SW Columbia, Suite 900
Portland, OR 97201

Analyte Result
Reporting

Limit Units Dilution Method Prepared Analyzed

Reported:

OS/24/00 15:13

Batch

I
I

Notes I
WWS-03-01 (P005210-01) Soil

% Solids 77.0 % by Weight

Sampled: 05/10/00 Received: 05/10/00

NCASOP 05/11100 05/l2/00 0050327 I
I
I
I
I
I
I
I
I
I
I
I

North Creek Analytical - Portland

dlP _
"""L-a"-to-n-y-a--'::P-el'"""t-,P",....ro...,~-ec-t="'M~a"'-:n-'-ager

The results in this report apply to the samples analyzed in accordance with the chain of
custody document, This analytical report must be reproduced in its entirety, I

North Creek Analytical, Inc. Page 6 of 14 I
Environmental Laboratory Network

scoEPA00006580



I
I~www.ncslebs.com

TM

Seattle 18939120thAvenue NE, Suite101,Bothell, WA 98011-9508
425.420,9200 fax425.420,9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax509.924.9290

Portland 9405SWNimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax503.906.9210

Bend 20332 Empire Avenue, Suite F-l, Bend, OR 97701-5711
5413839310 fax541.382.7588

I URS Greiner Woodward Clyde

III SW Columbia, Suite 900
Portland, OR 9720I

Project:

Project Number:

Project Manager:

RPAC

92C0804N44
Chris Moody

Reported:

OS/24/00 15:13

~ .'\ \ .. '

RPO
Limit NotesRPO

'YoREC
Limits%REC

Source
Result

Spike
LevelUnits

Reporting
Limit

North Creek Analytical - Portland

Result

I \..,...,......,..,.~~~~~~~~~~~-----,--,-.-------,

I Anaiyte

I
~~~~dlP _

fatonya Pelt, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

I Batch 0050341 - EPA 5035

Blank (OO50341-BLKl)_..._-~---
Acetone

I Benzene

Bromobenzene

Bromochloromethane

I
Bromodichloromethane

Bromoform

Brornornethane

2-Butanone

I n-Butylbenzene

sec-Butylbenzene

tert-Butylbenzene

I Carbon disulfide

Carbon tetrachloride

Chlorobenzene

I
Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

14-Ch,orotoluene

I,2-0ibromo-3-chloropropane

Oibromochloromethane

11,2-Dibromoethane

Dibrornomethane

1,2-Dichlorobenzene

I
I,3-DiChlorobenzene

1,4-0ichlorobenzene

Dichlorodifluoromethane

I,I-Oichloroethane

11,2-Dich,oroethane

1,I-Dichloroethene

cis-! ,2-0ichloroethene

I trans. I,2-Dichloroethene

1,2-0ichloropropane

1,3-0ichloropropane

r,2'Oichloropropane

North Creek Analytical - Portland

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

ND

ND

ND

NO

ND

ND

NO

NO

NO

NO

NO

NO

ND

NO

NO

2500

100

100

100

100

100

1000

2500

100

100

100

1000

100

100

500

100

500

100

100

100

100

100

100

100

100

100

500

100

100

100

100

100

100

100

100

ug/kg wet

Prepared & Analyzed: 05/16/00
------------------

North CreekAnalytical,Inc. Page 7 of 14
Environmental Laboratory Network

scoEPA00006581



Volatile Organic Compounds per EPA Method 8260B -Quality Control

Seattle 18939120th Avenue NE, Suite 101,Bothell, WA 98011-9508
425.420.9200 fax425.420.9210

Spokane East 11115Montgomery, Suite B,Spokane, WA 99206-4776
509.924.9200 fax509.924.9290

Portland 9405SWNimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax503.906.9210

Bend 20332 Empire Avenue. Suite F-1,Bene, OR 97701-5711
541.383.9310 fax 541.382.7588www.ncalabs.co".

URS Greiner Woodward Clyde

III SW Columbia. Suite 900
Portland, OR 97201

Project: RPAC

Project Number: 92C0804A144
Project Manager: Chris Moody

Reported:

OS/24/00 15: 13

I
I
I
I

North Creek Analytical- Portland

Analyte Result
Reporting

Limit Units
Spike
Level

Source
Result %REC

'YoREC
Limits RPO

RPO
Limit Notes I

19j-0------

2130

2050

2150

Prepared & Analyzed: 05/16/00

Batch 0050341 - EPA 5035

Blank (0050341-BLKI)
Ll-Dichloropropene

cis-I,3-0ichloropropene

trans-I,3-0ichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Iodomethane

Isopropylbenzene

p-Isopropy Itoluene

4-Methyl-2-pentanone

Methylene chloride

Naphthalene

n-Propylbenzene

Styrene

1,I, I ,2-Tetrachloroethane

1,I ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

I, I, I-Trichloroethane

I, I ,2-Trichloroethane

Trichloroethene

Trichlorofluoromethane

1,2,3-Trichloropropane

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m,p-Xylene

Surr: 4-BFB

Surr: 1,2-DCA-d4

Surr: Dibromofluoromethane

Surr: Toluene-db

-------Nj)---

NO
NO
NO
NO
NO
NO
NO
NO
NO
ND

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

100 ug/kg wet

. 100

100

100

200

tODD

2000

100

100

500

500

100

100

tOO

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

200

2000

2000

2000

2000

95.5 iO-130

107 70-130

103 70-130

108 70-130

I
I
I
I
I
I
I
I
I
I
I
I

North Creek Analytical - Portland

Latonya Pelt, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety. I

North Creek Analytical. Inc. Page 8 of 14 I
Environmental Laboratory Network

scoEPA00006582



I
Analyte

RPD
Limit Notes

Reported:

OS/24/00 15:13

RPD
%REC
Limits%REC

Source
Result

Seattle 189391201h Avenue NE, Suite '101, Bothell, WA 98011-9508
425.420.9200 fax425.420.9210

Spokane East 11115Montgomery, Suite B,Spokane, WA 99206-4776
509.924,9200 fax509.924.9290

Portland 9405SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax503906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383.9310 fax541.382.7588

Spike
Level

RPAC

92C0804AJ44
Chris Moody

Units

Project:

ProjectNumber:

Project Manager:

Reporting
Limit

North Creek Analytical - Portland

Result

URS Greiner Woodward Clyde

III SW Columbia, Suite 900

Portland, OR 97201

I
I
I
I

2500

2500

2500

2500

2500

Prepared & Analyzed: 05/16/00

1670

1970

1850

2210

LCS (0050341-BSl)
--JT6--g0-=m-..·-......--·--..--..---..-------

104 80-135

130 60-150

124 80-130

105 70-135
---..·----------------------·---------------,,----20'''"''0-:-0-- -·-----..83.5 -7o~TfO-..·--·----..·--------

2000 98.5 70-130

2000 92.5 70-130

2000 III 70-130

Surr: 4-BFB

Surr: l,2-DCA-d4

I
Surr: Dibromofluoromethane

Surr: Toluene-db

Benzene--..-----..---...- ..---..---.-.. -2910 -----lOO-ug/kg wet-

I Chlorobenzene 2610 100

I,l-Oichloroethene 3260 100

Toluene 3110 100I Trichloroethene 2630 100

I Batch 0050341 - EPA 5035

Matrix Spike (0050341-MSl) Source: P005210-01 Prepared: 05/16/00 Analyzed: 05/19/00I ~~~::enz:e----------------·_·-..---..-;:~~ -----;~~ ug/kgJry-' ~~;~----:~------;::~-- :~~ ;~-.----_.-.----.._-.---.--- .... --------

I,I-Oichloroethene 2780 100 3250 NO 85.5 60-135

Toluene 2670 100" 3250 NO 81.8 60-125I Trichloroethene 2760 100" 3250 NO 84.9 60-125
S;;.~.:·-4-BFB-··---·----·---'-'--·,··---+------·_-_·-.._--'.-._--~. __.2230--·-----·---··--·--·----"-'·-il---·----·---i600--~·"---·-·----·-·8I8-~~·--····7o-::i3l)---··--_·-·_·,-·--_·..'----...._~-- ....~._,_.,---_._-

Surr: 1,2-DCA-d4 2660 2600 102 70-130

I Surr: Dibromofluoromethane 2380 2600 91.5 70-130

Surr: Toluene-db 2360 2600 90.8 70-130

I Matrix Spike Dup (OO50341-MSDl) Source: POO5210-01 Prepared: 05/16/00 Analyzed: 05/19/00

Benzene 2880 ---TOO- ug/kg dry 3250 NO 88.2 60-135 4.26 25

Chlorobenzene 2900 100 3250 NO 89.2 65-125 3.15 25

l.I-Dichloroethene 2590 100 3250 NO 79.7 60-135 7.08 25I Toluene 2800 100 3250 NO 85.8 60-125 4.75 25

Trichloroethene 2620 100 3250 NO 80.6 60-125 5.20 25
Sur;:-:-i-TiFB------..·------..-..------2340----------,-,----267fb------·97i:O~Tfo..----·..·_..-..-..-----------

I Surr: 1,2-DCA-d4 2660 2600 102 70-130

Surr: Dibromofluoromethane 2460 2600 94.6 70-130

Surr: Toluene-db 2340 2600 90.0 70-130

I
I

North Creek Analytical .. Portland

I
fatonya Pelt, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc. Page 9 of 14
Environmental Laboratory Network

scoEPA00006583



·.·SemivolatileOrganic,Corripounds.per KIlA Melhod8270C- Ql.I~lity:Coritr()i'','"

Seattle 18939120th Avenue NE, Suite 101,Bothell, WA 98011·950B
425.420.9200 fax425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane, WA 99206·4776
509.924.9200 fax509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008·7132
503.9069200 fax503.906.9210

Bend 20332 Empire Avenue, Suite r-t, Bend, OR 97701·5711
541383.9310 fax541.382.7588

URS Greiner Woodward Clyde

III SW Columbia, Suite 900
Portland, OR 97201

"

Project: RPAC

Project Number: 92C0804A144

Project Manager: Chris Moody

Reported:

OS/24/00 15:13

I
I
I
I

North Creek Analytical - Portland

Analyte Result
Reporting

Limit Units
Spike
Level

Source
Result

%REC
%REC Limits RPD

RPD
Limit Notes

I

I

I

I

I
I

I

I

I
I

I
I

I

0.330 mg/kg wet

0.330

0.330

0.330

0.330

0.330

0.330

0.330

1.00

0.330

0.330

0.330

0.330

2.0'0

0.330

0.330

0.330

0.330

0.330

0.330

0.330

1.00

0.330

0.330

0.330

1.00

1.00

1.00

1.00

0.330

0.330

1.00

0.330

1.00

2.00

0.330

Prepared: 0511 6/00 Analyzed: 0511 7/00
-----=---cc-=-.~-~------

NO

NO

NO

NO

NO

NO

NO

NO

ND

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Batch 0050449 - EPA 3550

Blank (OOS0449-BLKI)

Acenaphthene

Acenaphthylene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene

Benzo (b) fluoranthene
Benzo (ghi) perylene

Benzo (k) fluoranthene

Benzoic Acid

Benzyl alcohol

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

4-Chloro-3-methylphenol

4-Chloroaniline

Bis(2-chloroethoxy)methane

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether

2-Chloronaphthalene

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Di-n-butyl phthalate

Di-n-cetyl phthalate

Dibenzo (a.h) anthracene

Oibenzofuran

1,2-0ichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3'-Dichlorobenzidine

2,4-Dichlorophenol

Oiethyl phthalate

2,4-Dimethylphenol

Dimethyl phthalate

4,6-0initro-2-methylphenol

2,4-Dinitrophenol

2,4-Dinitrotoluene

North CreekAnalytical, Inc. Page 10 of 14 I
Environmental Laboratory Network

North Creek Analytical - Portland

Latonya Pelt, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety. I

scoEPA00006584



Seattle 18939120thAvenue NE, Suite 101,Bothell, WA 98011-9508
425.420.9200 fax 425.420.9210

Spokane East 11115Montgomery, SuiteB,Spokane, WA 99206-4776
509.924.9200 fax509.924.9290

Portland 9405SWNimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210

Bend 20332 Empire Avenue, SUite F-1, Bend, OR 97701-5711
541.383.9310 fax 541.382.7588

TM

I~www.noalabs.com

I

North Creek Analytical - Portland

Project: RPAC

Project Number: 92C0804A144
Project Manager: Chris Moody

Notes
RPO
Limit

Reported:

05/24/00 15:13

RPO
%REC
Limits

Source
Result %REC

Spike
LevelUnits

Reporting
LimitResult

URS Greiner Woodward Clyde

III SW Columbia, Suite 900

Portland, OR 97201

AnalyteI
I
I

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Page II of 14

44-146

42-126

42-126

42-131

49-150

48-119

112

92.6

102

94.6

118

94.2

North CreekAnalytical, Inc.
Environmental Laboratory Network

2.50

5.00

2.50

5.00

2.50

5.00

Prepared: 05116/00 Analyzed: 05117/00

mg/kg wet0.330

2.00

0.330

0.330

0.330

1.00

1.00

1.00

0.330

0.330

0.330

0.330

0.330

0.33"0

0.330

1.00

0.330

0.330

0.330

1.00

0.330

0.330

1.00

0.330

0.330

0.330

0.330

0.330

0.330

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

2.81

4.63

2.55

4.73

2.94

4.71

Fluorene

HexachlorobenzeneI Hexachlorobutadiene
Hexachlorocyclopentadiene

Hexachloroethane

I Indeno (1,Z,3-cd) pyrene

Isophorone

Z-Methylnaphthalene

I
Z-Methylphenol

3-,4-Methylphenol

Naphthalene

1
2-Nitroaniline

3-Nitroaniline

4-Nitroaniline

Nitrobenzene

I Z-NitroPhenol

4-Nitrophenol

N-Nitrosodi-n-propylamine

I
N-Nitrosodiphenylamine

Pentachlorophenol

Phenanthrene

Phenol

I Pyrene

1,2,4-Trichlorobenzene

2,4,5-Trichlorophenol

12,4,6-TriChIOrOPhenol

Surr: 2-Fluorobiphenyl

Sur~ 2-Fluorophen01

I Surr: Nitrobenzene-di

Surr: Phenol-do

Surr: p-Terphenyl-dldI Surr: 2,4,6-Tribromophenol

North Creek Analytical - Portland

1~~....,--,--,ctlJ..--e _
ILatonya Pelt, Project Manager

Blank (OOS0449-BLKI)
Z,6-0inltrotoluene --------

I Bis(Z-ethylhexyl)phthalate

FIuoranthene

I Batch 0050449 - EPA 3550

scoEPA00006585



SeaUie 18939 120thAvenue NE, Suite 101,Bothell, WA 98011-9508
425.420.9200 fax425.420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, INA 99206-4776
509,924.9200 fax 509.924,9290

Portland 9405SIN Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax503,906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
541.383,9310 tax541.382.7588

I
I

URS Greiner Woodward Clyde

III SW Columbia, Suite 900

Portland, OR 9720 I

Project: RPAC

Project Number: 92C0804N44
Project Manager: Chris Moody

Reported:

OS/24/00 15:13

I
I

North Creek Analytical- Portland
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch 0050449 - EPA 3550

LCS (OOS0449-BSI) Prepared: 05/16/00 Analyzed: 05/18/00
Acenaphthe~------ 1.68 0.330 mg/kg wet 2.50 67.2 47-145

4-Chloro-3-methylphenol 3.35 0.330 5.00 67.0 22-147

2-Chlorophenol 2.86 0.330 5.00 57.2 23-134

IA-Dichlorobenzene 1.41 1.00 2.50 56.4 20-124

2,4-Dinitrotoluene 1.95 0.330 2.50 78.0 39-139

4-Nitrophenol 3.77 1.00 5.00 75.4 0-132

N-Nitrosodi-n-propylamine 1.61 0.330 2.50 64.4 0-230

Pentachlorophenol 3.02 1.00 5.00 60.4 14-176

Phenol 2.55 0.330 5.00 51.0 5-112

Pyrene 2.06 0.330 2.50 82.4 52-130

1,204-Trichlorobenzene 1.84 0.330 2.50 73.6 44-142

I
I
I
I
I

Surr: i:Fluo;~biphi~r--'--- ----------2. 08-------------.."----.

Surr: Z-Fluorophenol 3.54

Surr: Nitrobenzene-d5 1.89

Surr: Phenol-do 3.59

Surr: p-Terphenyl-dI4 2.29

Surr: 2,4,6-Tribromophenol 5.26

.---~;~ --- ;:~~~~---------._------- I
75.6 42-126

71.8 42-131 I
91.6 49-150

105 48-119

I
I
I

I
I

44-146

42-126

42-126

42-131

49-150

48-119

103

859

91.5

86.6

113

116

3.13

5.25

2.79

5.29

3.44

7.09

::~:~xh~~~~e (OO~~~~MSI) ----------2.40Source: P60~:018~:k\dry-Prei~~ed:_05~h~00 ~n;~:7z~~~::~?_9.... .. I
4-Chloro-3-methylphenol 4.52 0.330 6.11 ND 74.0 22-147

2-Chlorophenol 4.06 0.330 6.11 ND 66.4 23-134

lA-Dichlorobenzene 1.84 1.00 3.05 ND 60.3 20-124

2,4-Dinitrotoluene 2.67 0.330 3.05 ND 87.5 39-139

4-Nitrophenol 4.97 1.00 6.11 ND 81.3 0-132

N-Nitrosodi-n-propylamine 2.30 0.330 3.05 ND 75.4 0-230

Pentachlorophenol 4.68 1.00 6.11 ND 76.6 14-176

Phenol 3.67 0.330 6.11 ND 60.1 5-112

Pyrene 2.55 0.330 3.05 ND 83.6 52-130

1,2,4-Trichlorobenzene 2.24 0.330 3.05 ND 73.4 44-142

Surr: 2-Fluorobiphenyl

Surr: 2-Fluorophenol

Surr: Nitrobenzene-do

Surr: Phenol-d6

Surr: p-Terphenyl-dI4

Surr: 2,4,6-Tribromophenol

The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety. INorth Creek Analytical - Portland

(1lP _
Latonya Pelt, Project Manager North Creek Analytical, Inc.

Environmental Laboratory Network
Page 12 of 14 I
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Seattle 18939 120th Avenue NE, SUite 101.Bothell. WA 98011-9508
425.420.9200 fax425.420.9210

Spokane East 11115 Montgomery, Suite B.Spokane. WA 99206-4776
509.924.9200 fax509.924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax503.906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701·5711
541.383.9310 fax541.382.7588

Project: RP AC

Project Number: 92C0804AJ44
Project Manager: Chris Moody

North Creek Analytical - Portland

Reported:

OS/24/00 15:13

Notes
RPD
LimitRPD

%REC
Limits

Source
Result %REC

Spike
LevelUnits

Reporting
LimitResult

URS Greiner Woodward Clyde

III SW Columbia, Suite 900

Portland, OR 97201

AnalyteI
I
I

60

60

60

60

60

60

60

60

60

60

60

-=--------
6.45

5.45

4.53

6.16

13.2

11.3

8.62

6.17

4.46

9.88

2.71

Prepared: 05/l6/00 Analyzed: 05/17/00

3.05 ND 73.8 47-145

6.II ND 70.0 22-147

6.11 ND 63.5 23·134

3.05 NO 56.7 20-124

3.05 NO 76.7 39-139

6.11 ND 72.7 0-132

3.05 NO 69.2 0-230

6.11 NO 72.0 14-176

6.11 NO 57.4 5-112

3.05 ND 75.7 52-130

3.05 NO 71.5 44-142

Source: P005189-01

2.25 0.330 rng/kg dry

4.28 0.330

3.88 0.330

1.73 1.00

2.34 0.330

4.44 1.00

2.11 0.330

4.40 1.00

3.51 0.330

2.3 I 0.330

2.18 0.330

Batch 0050449 - EPA 3550

Pyrene

1,2,4-Trichlorobenzene

I Matrix Spike Oup (0050449-MSOl)

Acenaphthene

I 4-Chloro-3-methylphenol

2-Chlorophenol

I A-Dichlorobenzene

I
2,4-Dinitrotoluene

4-Nitrophenol

N-Nitrosodi-n-propylamine

I
Pentachlorophenol

Phenol

I ~:::-·~~::::~:e:e::T·----··--·----------:~~---------··--" ....----~~; .... ---;~;---- ;;~~ ;~ -----.---------------- -- -_.-
Surr: Nitrobenzene-di 2.59 3.05 84.9 42-126

I Surr: Phenol-do 4.89 6.11 80.0 42-131

Surr: p-Terphenyl-dl-t 3.08 3.05 101 49-150

Surr: 2,4,6-Tribromophenol 7.13 6.JI 117 48-1l9

I
I
I
I
I
I

North Creek Analytical - Portland

I
ILatonya Pelt, Project Manager

Theresults in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

North CreekAnalytical, Inc. Page 13 of 14
Environmental Laboratory Network
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www.ncalabs.com

Seattle 18939 120lhAvenue NE, Suite 101,Bothell, WA 98011-9508
425.420.9200 fax425.420.9210

Spokane East 11115 Montgomery, Suite B,Spokane, WA 99206-4776
509.924,9200 fax509.924,9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax503,906.9210

Bend 20332 Empire Avenue. Suite F-1, Bend, OR 97701-5711
541.383.9310 lax 541,382.7588

I
I

URS Greiner Woodward Clyde

III SW Columbia, Suite 900
Portland, OR 97201

Project: RPAC

Project Number: 92C0804A/44
Project Manager: Chris Moody

Notes and Definitions

Reported:

OS/24/00 15:13
I
I

dry Sample results reported on a dry weight basis

DET

NO

NR

wet

RPD

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit

Not Reported

Sample results reported on a wet weight basis

Relative Percent Difference

I
I
I
I
I
I
I
I
I
I
I
I

North Creek Analytical - Portland

Latonya Pelt, Project Manager North Creek Analytical, Inc. Page 14 of 14

1Environmental Laboratory Network
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URS Corporation

TRANSMITTAL
To: Cathryn Young

Company: Wacker Siltronic Corp.

Address: P.O. Box 83180
Portland, OR 97283 Project No. 52-92C0804A.00

Task No. 00015

We are sending you: Attached via: U.S. Post Office

Under separate cover via:

Number
1

Item
Copy of the Quarterly Progress Report for RifFS, RPAC - Portland Site,
Second Quarter 2000, April 1, 2000 - June 30, 2000

Transmittal is as noted below:

0 For approval 0 Approved as submitted 0 Resubmit _ copies for approval

[R] For your use 0 Approved as noted 0 Submit _ copies for distribution

0 As requested 0 Returned for corrections 0 Return _ corrected prints

0 For review & comment 0 Other

Remarks:

From: L. Hamilton for Roger Gresh Date: 7-7-00
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QUARTERLY PROGRESS
REPORT FOR RifFS
RPAC - Portland Site
THIRD QUARTER 2000
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October 10, 2000

Submitted to:
Oregon Department of Environmental Quality
Northwest Region
2020 S.W. 4thAvenue, Suite 400
Portland, Oregon 97201

Prepared for:
Rhone-Poulenc AG Company
1600 Perimeter Park, Suite 400
Morrisville, North Carolina 27560

Prepared by:

URS
111 S.W. Columbia, Suite 900
Portland, Oregon 97201
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URS
111 SW Columbia, Suite 900
Portland, Oregon 97201-5814
Phone: 503-222-7200 Fax: 503-222-4292

TRANSMITTAL
To: Cathryn Young

Company: Wacker Siltronic Corp.

Address: P.O. Box 83180
Portland, OR 97283 Project No. 52-92C0804A.00

Task No. 00015

We are sending you: Attached via: U.S. Postal Service

Under separate cover via:

Number
1

Item
Quarterly Progress Report for RIIFS, RPAC - Portland Site, Third
Quarter 2000, July 1, 2000-September 30,2000

Transmittal is as noted below:

D For approval D Approved as submitted D Resubmit _ copies for approval

D For your use D Approved as noted D Submit _ copies for distribution

[TI As requested D Returned for corrections D Return _ corrected prints

D For review &comment D Other

Remarks:

From: Chris Moody Date: 10/11/00
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Quarterly Progress Report for RIfFS
RPAC, Portland Site
Third Quarter, 2000

cc:

On behalf of Rhone-Poulenc AG Company (RPAC), URS Corporation (URS) is submitting three
bound copies, and one unbound copy of the enclosed Third Quarter, 2000- Progress Report. One
of the bound copies will be sent directly to Mavis Kent of DEQ, per DEQ's request.

This quarterly progress report is being submitted by RPAC in accordance with the July 8, 1999
Consent Order.

If you have any questions, please call (503) 222-7200.

Eric Blischke
Environment Policy Analyst
Department of Environmental Quality
Northwest Region
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

I
URS

I October 10, 2000I 92C0804A115

I
I
I Subject:

I Dear Eric:

I
I
I Sincerely, .

URS CORPORATION

I ,/L-------N Wall, P.E. Chris Moody, G.I.T
Project Manager Project Geologist

Enclosures: Third Quarter 2000 - Progress Report for RIIFS, RPAC - Portland Site,
October 10, 2000

R. Ferguson, RPAC
J. Benedict, CHBH&L
R'Gresh, AMEC
M. Kent, DEQ - NW Region
D. Blount, CLB&W
K. McCaw, ESCO Corp.
E. McDaniel, SMR&H
B. Sheppard, BNSF
C. Young, Wacker Siltronic Corporation
L. Patterson, Elf Atochem North America, Inc.
A. Pardini, Schnitzer Investment Corp.
J. Baird, Air Liquide America Corp.

M. Fjordbeck, Metro
URS Corporation
111 SW Columbia. SUite 900
Portland, OR 97201-5814
Tel: 503.222.7200
Fax: 503.222.4292

I
I
I
I
I
I
I
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QUARTERLY PROGRESS
REPORT FOR RifFS
RPAC - Portland Site
THIRD QUARTER 2000
JULY 1, 2000 - SEPTEMBER 30, 2000

October 10, 2000

Submitted to:
Oregon Department of Environmental Quality
Northwest Region
2020 S.W. 4th Avenue, Suite 400
Portland, Oregon 97201

Prepared for:
Rhone-Poulenc AG Company
1600 Perimeter Park, Suite 400
Morrisville, North Carolina 27560

Prepared by:

URS
111 S.W. Columbia, Suite 900
Portland, Oregon 97201
(503) 222·7200
92COB04A115
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On behalf of Rhone-Poulenc AG Company (RPAC), URS Corporation (URS) has prepared this

Quarterly Progress Report for Remedial InvestigationlFeasibility Study (RIIFS) activities associated

with RPAC's Portland facility. This report covers activities conducted during the third calendar

quarter of year 2000 (July 1, 2000 through September 30, 2000).

The submittal of quarterly progress reports is specified under the Consent Order (No. WMCSR

NWR-99-07) executed between RPAC and the Oregon Department of Environmental Quality

(DEQ) on July 8, 1999.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SECTIDIONE

DRS

Inttoduction

IIPORllShared\PROJECTSI920l804AITaskIS·Monthly·Quanerly Reponsl3rd quanerOO progress.doc 1-1
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Water

Soil

2.2 GEOPROBE SOIL PROFILING ACTIVITIES

2.3 MONITORING WELL INSTALLATION ACTIVITES

Current Reponing Activities

IIPORIIShared\PROJECfSI92C0804AITask IS-Monthly-Quarterly Reponsl3rd quarter ()()progress.doc 2-1

Geoprobe soil profiling (GP0906-01) was conducted on September 6, 2000 on BNSF property.

The location of the geoprobe is indicated in Figure 2-1. No soil samples were collected for

laboratory analysis during the drilling activities. The boring log is included in Appendix A.

During the abandonment activities, 41 drums of soil cuttings were generated. Soil cuttings were

containerized in DOT approved 55-gallon steel drums and transported to the RPAC warehouse

for storage and characterization pending off-site disposal. All drums were labeled on the side

and lid according to requirements outlined in the FSP.

Approximately 18 gallons of water were generated during monitoring well abandonment

activities. Sources included groundwater removed during the abandonment and decontamination

water. All water was transferred to the groundwater treatment facility on the day of generation.

2.1.1 lnvestiqative-Derlved Waste

2.1 MONITORING WELL REPAIR AND ABONDONMENT ACTIVITIES

Two monitoring wells, RP-03-30R and RP-03-52R were installed on September 12 and 13,2000

on BNSF property. DRS contracted Cascade Drilling Inc. (Cascade) of Portland, Oregon to

provide all drilling and well development services. The work was conducted pursuant to the

Monitoring well abandonment and repairs were completed between August 17, 2000 and

September 12, 2000 in compliance with Oregon Water Resources Department (WRD)

regulations. Geotech Exploration, Inc of Tualatin, Oregon and Anderson Environmental

Contracting of Longview, Washington were contracted to complete monitoring well

abandonment and repair activities. A total of 15 monitoring wells, 4 extraction wells, 6

piezometers and 5 lysimeters were abandoned in accordance with Oregon Administrative Rules

(OAR) 690-240-0135. The 4 extraction wells were abandoned under variances from WRD.

Repair of 16 wells identified by WRD as requiring upgrades has also been completed. Table 2-1

summarizes the repair and abandonment activities completed.

SECTIONTWO

URS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I

I
I
I
I
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TABLE 2-1
Monitoring Well Repair!Abandonment Summary (2 pages)

RPAC, Portland Site

SECTIONTWO

\\POR 1\Shared\PROJECTS\92C0804AITaskI5-Monrhly-Quanerly Reports\3RD QUARTER PROGRESS TABLE 2.dOc 2-2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Added Protective Sollards

Corrective Action

Added Protective Sollards,
Repaired Protective Casing

Current Reponing ActiviUes

13

11
12

30
55.7

21.89

Well Depth in Feet WRD Concern #I
bgs

2

Well
Diameter in

inches

P7

WelllD

URS
scoEPA00006597



(1) WRD Concerns are outlined in a letter from Kris Byrd to URS dated May 5, 2000.
(2) Well abandoned per WRD variance
.=Not included in May 5, 2000 letter from WRD.

1).)·,(,,'~.!:I!·IWell was abandoned

TABLE 2-1
Monitoring Well Repair/Abandonment Summary (2 pages)

RPAC, Portland Site

SECTIONTWO

Corrective Action

Current Reponing ActiviUes

IIPORllShared\PROJECfS\92C0804AITaskI5-Monlhly-Quanerly Reportsl3RD QUARTER PROGRESS TABLE 2.doc 2-3

Well Depth in Feet WRD Concern #
bgs

Well
Diameter in

inches

WelllD

URS

I
I
I
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Water

Soil

2.4 MONITORING WELL DEVELOPMENT

2.3.1 Investigative-Derived Waste

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Current Reporting Activities

\\PORIIShared\PROJECfS\92C0804A\Task15-MonlhlY-Quanerly Reponsl3nl quarter 00 progress.doc 2-4

Well J.D. Date Location Screen Interval Total Depth Well
Installed in feet bgs in feet bgs Type

RP-03-52R 9/13/00 BNSF Property 46 - 51 52.5 Deep Alluvium
RP-03-30R 9/13/00 BNSF Property 22.4-28 30 Shallow Alluvium

SECTIONTWO

Early RI Activities-CPT, Geoprobe and Well Installation Field Sampling Plan (Final), RPAC

Portland Site, DRS Greiner Woodward Clyde, July 7, 1999 (FSP II). The locations and

completion details for the replacement wells were approved by DEQ in a June, 21, 2000 letter to

RPAC. As detailed in the FSP and the letter, both wells were completed above ground per

Oregon Department of Water Resources requirements. Table 2-2 summarizes the relevant data

for both monitoring wells. New well locations are identified in Figure 2-1.

TABLE 2-2
Completion Details - RP-03 Replacement Wells

RPAC, Portland Site

The wells were installed using air rotary drilling techniques. No soil samples were collected for

laboratory analysis during the drilling activities. The boring logs and monitoring well

construction diagrams for the well installation activities are included in Appendix A and B,

respectively.

Approximately 100 gallons of water were generated during well installation activities. Sources

included groundwater removed during drilling and decontamination water. All water was

transported to the RPAC site for disposal to the groundwater treatment facility on the day of

generation.

Cascade personnel developed the replacement RP-03 wells on September 14, 2000. DRS

personnel observed the development activities. Water quality measurements were unable to be

During well installation activities approximately eight drums of soil cuttings were generated.

Soil cuttings were containerized in DOT approved 55-gallon steel drums and transported to the

RPAC warehouse for storage and characterization before disposal off-site. All drums were

labeled on the side and lid according to requirements outlined in the FSP.

URS
scoEPA00006599



2.6 SPRING 2000 GROUNDWATER MONITORING·REPORT

2.5 SOURCE AREA SCOPING DOCUMENT

2.7 GROUNDWATER SAMPLING ACTIVITIES

The groundwater removed during the development activities was transported to the RPAC site

for disposal to the groundwater treatment facility on the day of generation.

Current Reponing Activities

I\PORIISharcdlPROJECTS192C0804AITask IS·Monthly·Quanerly Reponsl3rd quarter 00 progress.doc 2-5

The Fall 2000 comprehensive groundwater sampling round began on September 19, 2000.

Groundwater samples will be collected from a total of 104 monitoring wells. Sampling will be

conducted in compliance with the DEQ approved FSP, Early RI Activities-Comprehensive

Groundwater Sampling Field Sampling Plan (Final), RPAC Portland Site, DRS Greiner

Woodward Clyde, October 1, 1999.

• Tidal Influence Evaluation - March 14-20,2000

• Water Level Monitoring - March 15-16, 2000

• Groundwater Sampling - March 21 - April 19, 2000

The Spring 2000 Groundwater Monitoring Report was submitted to DEQ on August 18, 2000.

This document conveys the results of the following activities conducted during March and April

of 2000:

The Source Area Investigation Scoping Document was submitted to DEQ on September 15,

2000, and approved by DEQ on September 22, 2000. This document describes the approach to

source area soil sampling, and proposes specific soil sampling activities for the first stage of

sampling.

recorded during the development activities, due to the failure of the water quality meter.

Therefore water clarity and volume were recorded in the field notebook during development.

Both wells were purged until silt was no longer visually present in the groundwater. A total of

fifty gallons were removed from RP-03-52R, and a total of thirty gallons were removed from

RP-03-30R. These purge amounts are similar to the amounts removed for the previous wells in

this location.

SECTIONTWO

URS
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-------------------

",---£t'Iv.,.~ RP-03-30R/~-
------/ .•~

GP-0906-0 t RP-03-52R

Legend
RP-;30R Monitoring Well

r;p....o-..!, Geoprobe

/
I

RPAC Property

ESCO Property

NORTH

DOANE LAKE

Locations do not

reflect recent survey

data and are appro.:rima.te.

Wa.cker Siltronic Property

100o

TITLE:

Geoprobe and New Well Locations
BNSF Property
Portland, OR

PROJECT NO.:

2-1
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No significant problems were encountered during this current reporting period.

I
I
I
I
I
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SECTIONTHREE

DRS

Significant Problems Encountered

\\POR l\Shared\PROJECfS\92OJ804A\TaskIS-MonlhIY-Quarterly Reports\3rd quarter ()()progress.doc 3-1
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4.1 BORING LOGS/MONITORING WELL COMPLETION DIAGRAMS

The boring logs generated during this reporting period are included in Appendix A. Monitoring

well completion diagrams are included in Appendix B.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
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SECTIONFOUR

DRS

Data Generated During the Current Reponing Period

lIPORllSharedlPROJECTS\92C0804AITask15-Monlhly-Quanerly Reponsl3rd quarter 00 progress.doc 4-1
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The activities planned for the next quarterly reporting period include the following:

• Completion of the Fall 2000 comprehensive groundwater sampling event.

• Surveying of the two RP-03 replacement wells.

• Completion of the draft Project Management Plan.

• Completion of the Stage 1 source area investigation soil sampling activities.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SECTIONFIVE

DRS

Activities Planned For The Next Reporting Period

\\PORllSharedlPROJECTSI92C0804AITask15-Monthly-Quanerly Repons\3rd quarter 00 progress.doc 5-1
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APPENDIXA Boring logs
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I LOG OF BORING NO. GP0906-01 Sheet 1 of 2

SAMPLE TYPE KEY:

WATER LEVEL: ~ 24.00 ft

REMARKS

[ill Bag Sample

TOTAL DEPTH: 51.00 ft
WEATHER: Clear

FIELD ENGINEER: Don Coberly
CHECKED BY: Chris Moody

DESCRIPTION

Relatively undisturbed sample

Disturbed sample

Sample attempt with no recovery

SPT split spoon sample

~
J:

E:
w
o

~
zo

~
....J
W

PROJECT: RPAC RifFS
PROJECT NO: 52-92C0804A

PROJECT LOCATION: Portland, Oregon
CLIENT NAME: Rhone-Poulenc

DATE STARTED: September 6,2000
. DATE COMPLETED: September 6,2000

DRILLING CONTRACTOR: Cascade
DRILLER: Bill, George

DRILLING METHOD: Direct Push
SAMPLING METHOD· 2"·Diameter OD Macro-Core, 4' Long

I

I
I

I
I

I
I

SM/
SP

CLEARED BRUSH ON SILTY GRAVEL FILL.

~ BLACK SILTY GRAVEL, frags to 1 inch, [dry).

BROWN ORGANIC SILTY SAND, with some granules to 1/2"
and roots, no stain/odor, predominantly fine-grained, loose, [dry].

S-1

lOG OF BORING GP0906-01

S-2

S-7

S-3

S-5

r

Creosote odor at about 19', variegated stain.

Organic-chemical odor at 16', varigated stain.

Grades to mottled brown-grey,

DARK BROWN TO BLACK SAND, medium grained with trace
fines well-sorted loose. ldamnl.
BROWN-DARK BROWN SILTY SAND, with granules to 1/2",
loose, [damp].

BROWN ORGANIC SAND, medium grained, well-sorted,
oxidized rust color at 14.5'.
DARK GREY-GREY CLAY, some silt with scattered wood
frags, low toughness, medium plasticity, [damp].

Grades to more brown-co/ored.
~ I GREY TO BROWN SILTY SAND, very fine grained, creosite

Grades to slightly damp.

Grades to more ctev.

Grades to less silty, some clay stringers.

v: DARK BROWN SILTY CLAY, scattered gravel, no stainlodor,
1// firm, [damp].

V GREY TO GREY-BROWN CLAYEY SILT, some very
V fine-grained sand and wood frags, low toughness, medium
~ plasticity, creosite odor, sheen when wet, [damp].

V Grades to mottled.

~
V

SM

SP

5

SM

15

10 MU
CL

48

I-

URS

&
C) 48

~
~t---I---I-----JI----j---J
f.-

~
gt---I---I--~I----j'----j---+

~
ffi 46
Cl.:

It---I---I----CI----j---JI

"'J---'------'-----L--~---J __

I

I
I
I
I
I

I
I

I

I
I
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I
I

I

I

I

I
I

I

I

I

I

I

I

I

I

Sheet 20f21
FIELD ENGINEER: Don Coberly

CHECKED BY' Chris Moody

PROJECT: RPAC RifFS
PROJECT NO: 52-92C0804A

PROJECT LOCATION' Portland Oregon,
SAMPLE TYPE KEY:

o::?
;;? 15 w* 0:: ~ ~ Relatively undisturbed sample [ill Bag sample
~ .9: o::~ w w Z ~ U-I

~
w~ (/)1- ::JI- 0.1- -IW 0 (/) -0 Disturbed sample-IZ WZ ~~ I- z (/)0 0.0. :c U :Cco
o.w ZW (/)w $:0 ~~

i= l- (/) 0.:2
:2> -I- OCi) -I- ~ a. ::J ~>- Q Sample attempt with no recovery
~-

U.z Z OZ 0U. W(/)0:: 0 W :20 -I (/) W 0
C)(/)

r:.i0 co -I SPT split spoon sampleU 0 U w
DESCRIPTION REMARKS

I--- 25

~
~i

odor, loose, [saturated].
46

CL

~
\~ineS begin to increase at about 26', with slight trace of !NAPL-brown.
BROWN CLAY, trace silt, low toughness, low plasticity,

~.
If§ [damp]. S-8

Grades to slightly less damp, moderate toughness, moderate

~
plasticity.

46 30 Grades to more silt at 29.5'.

~ Softer stringer with very fine sand to about 30.5', slightly grey,
sliaht creosote odor.

SPI GREY TO BROWN SAND, very fine grained with some silt, S-9
SM well-sorted, soft, [saturated].

46 Grades to firmer with some clay at 33' to 33.5'.

35
Grades to coarser sand, F-M grained, [saturated].

S-10

46
Grades to brown, no stain or sheen, retains slight creosote odor.

Grades to finer grained.

40

i
SP BROWN SAND,well sorted, no stain or sheen, creosote odor, S-11

loose to firm, [saturated].

46

~
S-12

45

46
Grades to more compact.

8

~
Grades to brown to black and brown. S-13

§
~

36

50.... ....
Q

Mil IIV BROWN SILTV CLAY verv stiff to stiff ldarnol.o
g CL Driller hits black basalt (very hard) at 51', suspends drilling.
~ Borehole terminated at 51'.s
~e
lli Note:
<: Pumped 36.7 Ibs grout and 20 gals. water, 1 bag holeplug at0

~ surface.
0

~
cog
I NOTES:R:....
~

LOG OF BORING GP090S-Q1(!)
l';
~ URS(;
CO)
III
0....

scoEPA00006607



I LOG OF BORING NO. RP-03-30R Sheet 1 of 2

SAMPLE TYPE KEY:

o::::? ~ 13 w~ 0::: S Relatively undisturbed sample [ill Bag Sample
~ .e: o:::~ w w Z S ()..J

w~ (/)1- ;:)1- 0..1- ..Jw (/) -0
~ Disturbed sample..JZ WZ ~~ I- z (/)0 0..0.. 0 I o Icco..w zw (/)w 3;:0 :!:>- i= l- (/) o..:!:

:!:> -I- OCi) -I- CX:I- ~
0.. ;:) ~>- Q Sample attempt with no recoverycx:- u' z z OZ ou. W(/)0:::

0 w :!:O ..J (/) W 0
C)(/) ....0 o 0 o rn ..J SPT split spoon samplew

DESCRIPTION REMARKS

CLEARED BRUSH ON SILTY GRAVEL FILL.

0
DARK BROWN TO BROWN SAND, VF-M, trace fines, no stain Logged Off

SM or odor, loose, [slightly damp). Cuttings

5

10

15

8
0 SM! g; DARK GREY SILTY TO CLAYEY SAND,creosote odor,
~ SC [damp).
~

~ ~.... PID on cuttings 0-0.4, 8Z=0-0. 1o

~
(!)

g 20

~ ~s Grades to wet (adding water), strong creosote odor.
e: ):o

~ ~0
J:

~~

~
0
0
0

'"<0 259,.
NOTES:

URS
lOG OF BORING RP-03-30R

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PROJECT: RPAC RifFS
PROJECT NO: 52-92C0804A

PROJECT LOCATION: Portland, Oregon
CLIENT NAME: Rhone-Poulenc

DATE STARTED: September 13, 2000
DATE COMPLETED: September 13, 2000

DRILLING CONTRACTOR: Cascade
DRILLER: Jason, Jose, Charles

DRILLING METHOD: Air Rotary with Casing Hammer
SAMPLING METHOD: 2" Diameter, 3' Long Split Spoon

WATER LEVEL:.Y 24.00 ft

TOTAL DEPTH: 30.00 ft
WEATHER: Clear

FIELD ENGINEER: Don Coberly
CHECKED BY: Chris Moody

scoEPA00006608
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I

I
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Sheet 2 Of21
FIELD ENGINEER: Don Coberly

CHECKED BY· Chris Moody

PROJECT: RPAC RifFS
PROJECT NO: 52-92C0804A

PROJECT LOCATION· Portland OregonI

SAMPLE TYPE KEY:

D:::? ~ 'l3 w~ 0::: ~ Relatively undisturbed sample [ill Bag sample
0 .e, w ~ U....Jo:::~ W z

k?-S
w~ u>1- ::JI- Q.I- ....JW 0 u> -0 Disturbed sample....JZ WZ >->- I- z U>O Q.Q. I U

I COQ.W ZW 0:::1- U>W ~O :2:>- ~
I- u> Q.:2:

:2:> -I- OCi) -I- «I- Q. ::J ~>- Q Sample attempt with no recovery«- u' z z OZ 0U. Wu>0::: 0 W :2:0 ....J u> W 0 c.:>u> I....0 o 0 o co ....J SPT split spoon sampleW
DESCRIPTION REMARKS

25
V

14 SMI
....

BROWN AND GREY SILTV SAND, very fine grained sand with S-1........
24 SP :::: some clay, dark brown stained areas, smell of creosote,

.0':
[saturated). rCUv

ML V Grading to VFSD at 27' to 27.5'. NAPL both as LNAPL and withinr; water.

30 r/ BROWN AND GREY SILTV CLAY, mottled, low toughness, r\moderate olasticitv. fdamol.
Borehole terminated at 3D' bgs.

1:
g
0

~
~

~
....
Q
e
g
~s
i(
(!)

~
0
J::
!J:;
0
8
'"co
9,.

NOTES:
~
~ LOG OF BORING RP-03-30RF;

~ URS0..,
a...

scoEPA00006609



I LOG OF BORING NO. RP-03-52R Sheet 1 of 2

SAMPLE TYPE KEY:

o:::? ~ 'i3 w~ 0:: S Relatively undisturbed sample [ill Bag Sample
~ .9: o::~ w w S U....J

w~ (/)1- ::>1- 0.1- ....Jw Z
(/) -0 [?S Disturbed sample....JZ WZ >->- I- z (/)0 0.0. 0 I U I ma.w zw 0::1- (/)w $:0 ~~

i= l- (/) 0.:2
:2> -l- Ou; -I-

~
a. ::> (2)- Q Sample attempt with no recovery«- U.z Z OZ 0U. w(/)0:: (/) Cl(/)0 w :20 ....J W 0

1.olllllI
0 rn ....J SPT split spoon sampleU 0 U w

DESCRIPTION REMARKS

CLEARED BRUSH ON SILTY GRAVEL FILL.
0

SP LIGHT BROWN·BROWN SAND, trace fines, no stain or odor, Logged Off
loose, [dry). Cuttings

5
Grades to black-brown, F-M grained, slighly damp with scattered
granules and gravel to 1.5" diameter.

10

15
...... Grades to sliahtlv more damp.

MU )- GREY TO DARK GREY SILTY CLAY, low toughness, slightly
CL '/ plastic, slight creosote odor.

~
::;

0 ~s
~ ::;
.... ~s
g 20 ~ Grades to strong creosote odor, no NAPL or sheen.ll; ~

Driller

!5 adding trace water.

(( ::;
e ::;lJj
<: -:0
J:

:J-s ::;0

8
N "/<0 250

I NOTES:

URS
lOG OF BORING RP-03-52R

'.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PROJECT: RPAC RifFS
PROJECT NO: 52-92C0804A

PROJECT LOCATION: Portland, Oregon
CLIENT NAME: Rhone-Poulenc

DATE STARTED: September 12,2000
DATE COMPLETED: September 12,2000

DRILLING CONTRACTOR: Cascade
DRILLER: Jason, Jose, Charles

DRILLING METHOD: Air Rotary with Casing Hammer
SAMPLING METHOD: 2" Diameter, 3' Long Split Spoon

WATER LEVEL: ~ 24.00 ft

TOTAL DEPTH: 52.50 ft
WEATHER: Clear

FIELD ENGINEER: Don Coberly
CHECKED BY: Chris Moody

SCOEPA00006610
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Sheet 2 Of21
FIELD ENGINEER: Don Coberly

CHECKED BY· Chris Moody

PROJECT: RPAC RifFS
PROJECT NO: 52-92C0804A

PROJECT LOCATION· Portland Oregon,
SAMPLE TYPE KEY:

;? c
w~ 0::: ~ Relatively undisturbed sample [ill Bag sample

0:::E'
ue..... .9: o:::~ w w Z ~

()...J
w~ un- ::JI- 0..1- ...JW 0 en -0 [S Disturbed sample...JZ wZ >->- I- z enO 0..0.. i= J: o 6: ello..w zw 0:::1- en w SO ::2>- I- en

~~::2> -l- Ou; -I- «I- :; 0.. ::J Q Sample attempt with no recovery«- u.. z z OZ ou.. wen 0::: 0 w ::20 ...J en w 0 c>en
1.olllllI0 o 0 o ell ...J SPT split spoon samplew

DESCRIPTION REMARKS

25
lj Driller still adding water.

~
~
t)
r;

30
r;
V
~
~
r:; Added casing at 32', creosote odor decreased to undetetable

V level.

~

35 ~
V

SP

iiI!
BLACK TO DARK BROWN SAND, slight trace fines,

24 ......... well-sorted, VF-M grained, very slight odor creosote, no stain or
sheen, loose-firm (adding water previously),

40

II

Grades to black to brown sand with no creosote odor.

45

"t:: ii:g
0s
~

~ 50

~~f~~~f-a
(!J

g
~

Driller encountered bedrock at 51'.
0..
C/)

s
i( Borehole terminated at 52.5' bgs, 1.5' below bedrock surface to
(!J provide depth for sump.
fu
<:
0

~
0

8
'"<0
51

& NOTES:
l!:
~ LOG OF BORING RP-03·52R
~ URS(;..,
s....

SCOEPA00006611
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URS

Monitoring Well Completion Diagram
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- Ground Surface
Concrete to surface

TITLE: OWN: DES.: PROJECT NO.:

Well Construction jgdp
5292COB04A

DRS CHKD: APPD:

RP-03 Replacement Wells em
nGURE NO.:

BNSF Property - Portland, OR DATE: REV.:
110/9/00 1

~ 8" Steel
-c:>: Casing

~r-- --' 2" SS Riser

I'"

Grout is Bentonite-cement type

Bore diameters 8" nominal

Depths are approximate

NOT TO SCALE

20-40 Silica Sand

Grout to ,..., 2' BGS

Steel Standpipes

~
W/ Locking cavs RP 03 52RRP-03-30R - - - -

r-

10-20 Silica Sand Filter Pack

2" Stainless Steel I--

(SS) Riser

Grout to ,..., 2' BGS

20-40 Silica Sand

-45

2" SS Sump~

5' of SS Pre-pack Screen
I- 25 0.01 O"-slot Outer/Inner Screen

3" (nominal) Outer Diameter (00)

L...--60

1--30 --L-J

1-35

~5

1--10

1-15

1--20 ---------------1
10-20 Silica Sand Filter Pack

1-5

I
I
I
I
I
I
I
I
I
I
I
I
I
I·
I'
I
I
I
I
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scoEPA00006614



I
I
I
I
I
I
I

:1
I
I
I
I
I
I
I
I
I

II

I

QUARTERLY PROGRESS
REPORT FOR RifFS

I RPAC. Portland Site
Fourth QUARTER 2000

NOVEMBER 1, 2000 • DECEMBER 31, 2000

January 10, 2001

Submitted to:

Oregon Department of Environmental Quality
Northwest Region

2020 S.W. 4th Avenue, Suite 400
Portland, Oregon 97201

Prepared for:
Aventis CropScience

2 T.W. Alexander Drive
Morrisville, North Carolina 27560

Prepared by:
AMEC Earth & Environmental
7477 SW Tech Center Drive

Portland, Oregon 97223

Copyright @ 2001 by AMEC Earth & Environmental, Inc.
All rights reserved.
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Dear Eric:

Sincerely,

If you have any questions, please call (503) 639-3400

This quarterly progress report is being submitted by RPAC in accordance with the July 8, 1999
Consent Order.

K:\10000\10700\10703\Task 15 Monthly
Quarterly Reports\4th quarter 00
progress cover.doc

~J:t~
Principal

www.amec.com

SUBJECT: QUARTERLY PROGRESS REPORT FOR RIIFS
RPAC, PORTLAND SITE
FOURTH QUARTER, 2000

Eric Blischke
Environment Policy Analyst
Department of Environmental Quality
Northwest Region
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201-4987

ame&
January 10, 2001
0-61M-107030-T15

On behalf of Rh6ne-Poulenc AG Company (RPAC), AMEC Earth & Environmental (AMEC) is
submitting three bound copies, and one unbound copy of the enclosed Fourth Quarter, 2000
Progress Report. One of the bound copies will be sent directly to Mavis Kent of DEQ, per
DEQ's request.

AMEC Earth & Environmental, Inc.

s1rlJJ~
Hydrogeologist

AMEC Earth & Environmental,lnc.
7477 SW Tech Center Drive
Portland, Oregon
USA 97223
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892
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Enclosures: Fourth Quarter 2000 - Progress Report for RIIFS, RPAC - Portland Site,
January 10, 2001

Department of Environmental Quality
0-61M-107030-T15
January 9, 2001
Page 2
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cc: R. Ferguson, RPAC
J. Benedict, CHBH&L
R.Gresh, AMEC
M. Kent, DEQ - NW Region
D. Blount, CLB&W
K. McCaw, ESCO Corp.
E. McDaniel, SMR&H
B. Sheppard, BNSF
C. Young, Wacker Siltronic Corporation
L. Patterson, Elf Atochem North America, Inc.
A. Pardini, Schnitzer Investment Corp.
J. Baird, Air Liquide America Corp.

ame&
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2.0 CURRENT REPORTING ACTIVITIES

2.2 Groundwater Resampling

2.2.1 Investigative-Derived Waste

2.1 Investigative-Derived Waste Disposal

0-61M-107030-T15
January 10, 2001

Page 1

Department of Environmental Quality
Quarterly Progress Report for RIfFS
Portland, Oregon

ame&

The submittal of quarterly progress reports is specified under the Consent Order (No. WMCSR
NWR-99-07) executed between RPAC and the Oregon Department of Environmental Quality
(DEQ) on July 8, 1999.

On behalf of Rh6ne-Poulenc AG Company (RPAC), which is now known as Aventis
CropScience, AMEC Earth & Environmental (AMEC) has prepared this Quarterly Progress
Report for Remedial Investigation/Feasibility Study (RI/FS) activities associated with RPAC's
Portland facility. This report covers activities conducted during the fourth calendar quarter of
year 2000 (November 1, 2000 through December 31,2000).

Investigative-derived waste generated during the abandonment of 15 monitoring wells, 4
extraction wells, 6 piezometers, and 5 Iysimeters and during the installation of 2 new monitoring
wells was transported to approved hazardous waste disposal facilities. Triad Transport, Inc.
transported 34 55-gallon drums of investigative-derived waste to the Safety-Kleen, Inc.
Aragonite facility for disposal on November 13, 2000. Onyx Environmental Services, L.L.C.
transported 10 55-gallon drums of investigative-derived waste to the Chemical Waste
Management, Inc. Arlington facility for disposal on November 9, 2000.

1.0 INTRODUCTION

Water
Approximately 140 gallons of water were generated during the Fall 2000 groundwater sampling
activities. Sources included groundwater removed during purging and decontamination water.
All water was transported to the RPAC site for disposal to the groundwater treatment facility on
the day of generation.

The Fall 2000 Groundwater Monitoring event was completed October 19, 2000. Groundwater
samples were recollected at monitoring wells RP-01-31, PR-01-51, RP-01-65, RP-03-25, RP
03-65, RP-06-87, AL-06-96, and MW-05-65 during November 28 and 29, 2000 as part of the
Fall 2000 groundwater sampling event. Resampling of the select groundwater monitoring wells
was necessary because of laboratory contamination of the original samples collected for
herbicide analysis (EPA Method 8151) caused by North Creek Analytical, Inc. Sampling was
conducted in compliance with the DEQ approved Field Sampling Plan (FSP). _The results will be
included with the Preliminary Long Term Groundwater Monitoring Plan currently scheduled for
delivery to DEQ in early 2001.

Solids
One drum of waste was generated during groundwater sampling activities, lncludlnq personal
protective equipment and dedicated sample tubing. The wastes were containerized in a

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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2.4 Fall 2000 Groundwater Monitoring Technical Memorandum

2.3 Stage 1 Source Area Soil Sampling

2.3.1 Investigative-Derived Waste

The Fall 2000 Groundwater Monitoring Technical Memorandum has been included in Appendix
A.

0-61M-107030-T15
January 10, 2001

Page 2

Stage 1 of the source area soils characterization activities were completed in the Herbicide
Area, Insecticide Area, and Lake Area at the RPAC facility. Source area soil sampling activities
were completed in accordance with the Source Area Investigation Scoping Document and FSP,
submitted to the DEQ on September 15, 2000. A total of 96 primary soil samples, duplicate soil
samples, and equipment rinsate blanks were collected from 46 soil sample locations. All soil
and water samples were submitted to the AMEC Earth & Environmental laboratory for analysis.
The analytical results from the soil samples have not been received and the survey of the
sample locations has not been completed.

A technical memorandum describing the Fall 2000 groundwater monitoring activities has been
prepared in accordance with the Consent Order (the Order) between the DEQ and RPAC.
Groundwater monitoring activities included in the report include:

• Groundwater level monitoring, completed October 2 - 3, 2000;
• Groundwater Sampling, completed September 19 - October 17, 2000; and
• Groundwater Resampling (due to laboratory contamination, completed November 28 - 29,

2000.

Water
Approximately 600 gallons of water were generated during soil sampling activities. Sources
included decontamination water and water used during concrete coring. All water was
transported to the RPAC site for disposal to the groundwater treatment facility on the day of
generation.

Soil
During soil sampling activities approximately 15 drums of soil cuttings and solid wastes were
generated. Soil cuttings and solid wastes were containerized in DOT approved 55-gallon steel
drums and transported to the RPAC warehouse for storage and characterization before disposal
off-site. All drums were labeled on the side and lid according to requirements outlined in the
FSP.

Department of Environmental Quality
Quarterly Progress Report for RifFS
Portland, Oregon

Department of Transportation (DOT) approved 55-gallon steel drums and transported to the
RPAC warehouse for storage and characterization before disposal off-site. The drum was
labeled on the side and lid according to requirements outlined in the FSP.

2.5 Filling Of Excavation EX-1

The EX-1 pit was excavated in the Lake Area on RPAC property as part of past remedial
activities at the Gould Superfund Site. The amended record of decision for the Gould

ame&
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4.0 ACTIVITIES PLANNED FOR THE NEXT REPORTING PERIOD

3.0 SIGNIFICANT PROBLEMS ENCOUNTERED

The Filling of EX-1 Technical Memorandum has been included in Appendix B.

ame&

0-61M-107030-T15
January 10, 2001

Page 3

,£~O'$/c:"~QII- Ok
Roger Gresh, P.G.
Principal

The activities planned for the next quarterly reporting period (First Quarter 2001) include the
folloWing:

No significant problems were encountered during this current reporting period.

Sincerely,

• Placement of shot rock backfill;
• Water level monitoring; and
• Placement of soil backfill.

Superfund Site required the filling of the excavation. The remaining portions of excavation EX-1
were backfilled by the placement of 11,216 loose cubic yards of soil backfill during 9 days
between September 25, 2000 and November 22, 2000.

A technical memorandum describing the filling of the excavation designated EX-1 has been
prepared. The backfilling activities described in the memorandum include:

Department of Environmental Quality
Quarterly Progress Report for RifFS
Portland, Oregon

If you have any questions, please call (503) 639-3400

• Surveying of the Stage 1 Source Area Sampling soil boring locations.
• Completion of Stage 1 Source Area Sampling soil boring logs and Technical Memorandum.
• Completion of the Second Draft Project Management Plan.
• Completion of the Preliminary Long Term Groundwater Monitoring Plan.
• Conduct Fall 2000 groundwater data validation.
• Conduct Stage 1 (conceptual) groundwater transport evaluation.
• Conduct Source Area Stage 1 soil data validation.

This quarterly progress report is being submitted by RPAC in accordance with the July 8, 1999
Consent Order.

AMEC Earth & Environmental, Inc.

Scott Kranz
Hydrogeologist
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APPENDIX A
,

FALL 2000 GROUNDWATER MONITORING
TECHNICAL MEMORANDUM

RPAC - PORTLAND SITE
JANUARY 10, 2001
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FALL 2000
GROUNDWArER MONITORING
TECHNICAL MEMORANDUM
RPAC • Portland Site

January 9, 2001

Submitted to:
Oregon Department of Environmental Quality
Northwest Region
2020 S.W. 4th Avenue, Suite 400
Portland, Oregon 97201

Prepared for:
Rhone-Poulenc AG Company
2 T.W.Alexander Drive
Research Triangle Park, North Carolina 27709

Prepared by:

URS
111 S.W. Columbia, Suite 900
Portland, Oregon 97201
(503) 222-7200
52-92C0804A143
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1.0 INTRODUCTION

2.0 WATER LEVEL MONITORING

FAll 2000 GROUNDWATER MONITORING TECHNICAl MEMO

This Technical Memorandum addresses a portion of the Early Remedial Investigation (RI)
activities to be completed in accordance with the Consent Order (the Order) between the Oregon
Department of Environmental Quality (DEQ) and the Rhone-Poulenc AG Company (RJPAC).
The RPAC property is located at 6200 N.W. S1. Helens Road in Portland, Oregon. This
Technical Memorandum discusses the field activities related to the Fall 2000 groundwater
monitoring round.

RPAC conducted the following groundwater monitoring activities in September, October, and
November 2000:

• Water level monitoring - October 2 - 3, 2000
• Groundwater sampling - September 19 - October 17, 2000
• Due to laboratory contamination several wells were re-sampled - November 28 - 29, 2000

Note: Additional documentation regarding this resampling event will be submitted to DEQ
under separate cover.

S:IPUBUCIR-ReadIRPACIFalI 2OllO _ mtm>.doc 1

The final list of wells monitored during the Fall 2000 monitoring event is provided in Table 2-1,
and was approved by DEQ via a letter dated April 3, 2000. The list includes a total of 127 wells
and 2 staff gauges.

The groundwater elevation measurements were collected at the following RPAC areas and off-site
properties:

• RPAC Herbicide Area
• RPAC Insecticide Area

• RPAC Lake Area
• Atofina Property
• Gould Electronics Property
• Burlington Northern and Santa Fe Railroad Company Property

• Wacker Siltronic Property
• ESCO Inc. Property

• Metro Property
• Schnitzer Investment Property'
• Kinder Morgan Property

• PGE Property
• City of Portland Property

Due to access constraints, water level measurements were initiated after some on-site well
sampling had occurred. To avoid potential impact to water levels from well purging/sampling,

URS
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3.0 GROUNDWATER SAMPLING

3.2 Sampling Procedure

3.1 Sampling Locations

2.1 Methodology

I
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S:IPUBUCIR. Read\RPAClFaU2000 Ie<bm:m>.doc 2URS

FAll 2000 GROUNDWATER MONITORING TECHNICAL MEMO

Depth to water measurements were conducted in accordance with the procedures described in the
Early RI Activities-Comprehensive Groundwater Monitoring Field Sampling Plan (FSP), Dated
October 1, 1999. Generally, levels were measured using an electronic level probe, capable of
measuring the depth to groundwater to the nearest 0.01 feet. The measurements were referenced
to a fixed reference point at the top of the well casing. The measurements were recorded on a
water level form with the date and time of measurement. If non-aqueous phase liquid (NAPL)
was suspected to be present in a well, based on the results of the monitoring well inventory
conducted in early 1997, the well was checked for the presence of NAPL using an oil/water
interface probe. Each probe was decontaminated with a non-phosphatic detergent and water
wash followed by a dilute methanol rinse and a de-ionized water final rinse before checking each
well.

The groundwater elevations were then determined by subtracting the depth to groundwater from
the elevation of the measuring point (usually the rim of the well casing). The groundwater
elevation data and the depth to groundwater data are summarized in Table 2-1.

three days of recovery time was allowed to pass between sampling at these wells and the water
level measurement event.

Groundwater sampling activities were generally conducted in accordance with the procedures
described in the Early RI Activities-Comprehensive Groundwater Monitoring FSP, dated
October 1, 1999. Prior to sampling each well, and immediately after removing the well cap, the air
column in the well was measured and evaluated for the presence of organic vapors or hydrogen
sulfide using a photoionization detector. Groundwater elevations, presence of NAPL, and well
depth were determined using an electronic interface probe as discussed above. If light non-aqueous
phase liquids (LNAPLs) or dense non-aqueous phase liquids (DNAPLs) were detected, a column of

On September 19, 2000, URS field personnel began conducting the groundwater sampling
activities at the RPAC site in Portland, Oregon in accordance with the Early RI Activities 
Comprehensive Groundwater Monitoring Field Sampling Plan, October 1, 1999.

Groundwater samples were collected from a total of 102 monitoring wells between September 19
and October 17, 2000. These wells are located on or in the vicinity of the RPAC property. Table
3-1 summarizes the parameters for which the samples were analyzed during the Fall 2000 event.
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3.3 Sample Handling

FAll 2000 GROUNDWATER MONITORING TECHNICAL MEMO

water from that interval of the well was collected using a disposable double-check valve bailer,
which was then examined for color, background odor, thickness of NAPL or product sheen.

The total depth (TO) of each well was measured using a graduated tape and weight to ensure that
the well's correct identification was recorded. The tape and bailers were lowered slowly into the
well to minimize disturbance of the water column.

Filled sample bottles were packed and placed in coolers with blue-ice immediately following
sample collection for transport to the laboratory. Temperature blanks were placed in each cooler
containing samples. Chain-of-custody forms were filled out at the end of each day and placed
inside the appropriate cooler. Custody seals were placed on the coolers and the coolers were then
taped shut.

Samples were shipped daily via laboratory-provided courier to North Creek Analytical (NCA) for
laboratory analysis. The samples requiring analysis by EPA method 8290 were sent to Columbia
Analytical Services (CAS).

S:IPUBUaR. ReadlRPACIFall2000 ra:b lIZIIID.doc 3

If sufficient NAPL was present in a well, a sample of the NAPL was collected for analysis.
Aqueous phase groundwater samples were not collected from wells where NAPL samples were
collected.

Three methods were used to purge monitoring wells prior to sampling. Wells with slow recharge or
in which NAPL was detected were purged using disposable tubing attached to a peristaltic pump.
Volatile organic compounds (VOC) samples were collected using a disposable double check valve
bailer equipped with a low flow bottom-emptying device for wells purged with a peristaltic pump.
Shallow wells with slow recharge were purged of at least three casing volumes until field parameter
measurements (pH, conductivity, dissolved oxygen, and temperature) stabilized within 10%, or the
wells purged dry. All other wells were purged using a portable 2-inch submersible pump equipped
with disposable tubing. Regardless of pump equipment, the intake was placed in the center of the
bottom 5 feet of the screen interval.

Low flow purge methods were utilized at each well location where pumps were used. Purge water
was pumped from the screened interval at rates ranging from approximately 0.25 to 1 liter per
minute. Purge water was directed into a flow-through cell. The field meters were placed in the
flow through cell to collect continuous readings of pH, conductivity, temperature, and dissolved
oxygen. Prior to sampling, field parameters were recorded at approximately 5-minute intervals until
measurements generally stabilized within 10% for three consecutive readings or the well purged
dry. If a well purged dry, a sample was collected as soon as adequate water returned to the well-to
make sampling feasible, generally a return of 80% of the static water level.

The sample bottles were filled directly from the pump discharge tubing. VOCs were collected at
lower flow rates to minimize agitation of the.sample. Dissolved metals samples were field-filtered
using a 0.45-micron filter placed directly on the end of the pump discharge tubing.

URS
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3.5 Documentation

Rinsate Samples

Blind Duplicates

Trip Blanks
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fAll 2000 GROUNDWATER MONITORING TECHNICAL MEMO

All groundwater sampling procedures and other field observations were completed by URS
personnel and recorded onto a well-specific "Groundwater Sampling Data Sheet," dated and signed
by the field personnel. Appendix A contains the typed groundwater sampling data sheets for the fall
sampling round. All sample identifications used on the chain-of-custody documentation were
recorded on groundwater sampling data sheets and in a daily logbook.

3.4 QAlQC Requirements

URS personnel collected the following quality assurance/quality control (QAlQC) samples to
verify the accuracy and effectiveness of the laboratory methods and to check field
decontamination methods and sample handling procedures.

A rinsate sample was collected for each laboratory batch. A laboratory batch is defined as 20
samples per analysis and coincided with the sample delivery group. A total of 6 rinsate samples
were collected. Rinsate samples were collected at the following wells: RPW-02, RP-06-87, AL
2-32, MW-08-46, W-12-D, and W-16-D. The rinsate samples were analyzed for the same
parameters as the primary samples.

One blind duplicate was collected for each sample delivery group. A total of 7 blind duplicates
were collected at the following locations: W-18-D, MW-02-62, MW-08-46, AL-2-32, W-12-D,
RP-06-87, and W-16-D. The blind duplicates were analyzed for the same parameters as the
primary samples.

One trip blank accompanied each cooler containing bottles/samples that were to be analyzed for
VOCs, or samples requiring EPA Methods 8141, 8151, 8260, and 8270 throughout sampling
activities and shipment to the laboratory. A total of 17 trip blanks accompanied samples to the
laboratory throughout the sampling event.

Matrix Spike Samples

A total of 6 matrix spike/matrix spike duplicate (MSIMSD) samples were collected at .the
following locations: W-18-D, MW-08-64, AL2-32, W-12-D, RP-06-87, and W-16-D. The
MSIMSD samples were analyzed for the same parameters as the primary samples.

Temperature blanks were placed in each cooler to assure that appropriate preservation of samples
occurred.

URS
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3.6 Decontamination Procedure

3.8.1 Water Level Monitoring

3.8 Deviations from the Field Sampling Plan

3.7 Treatment and Disposal of Investigation-Derived Waste (lOW)

S:IPUBUCIR. Read\RP AC\Fal12000 '""" mcrm.doc 5

All purge water and decontamination fluids were contained in Department of Transportation
(DOT)-approved 55-gallon drums at each well location. Water was transported in the drums and
pumped into RPAC's onsite treatment system at the end of each sampling day. A total volume
of 1,420 gallons was generated and pumped into the treatment system during the fall sampling
round.

The groundwater extraction system was not shut down during the water level monitoring round
in order to accurately describe the effects of the system on the shallow aquifer. The final list of
the wells that were monitored was updated during the Spring 2000 monitoring event, based on
the results of the monitoring well inventory.

FAll 2000 GROUNDWATER MONITORING TECHNICAL MEMO

All non-dedicated sampling equipment (e.g., pumps, water level meter, etc.) were decontaminated
prior to use at each well location as follows:

• Potable water rinse
• Soap wash (dilute solution of Liquinox or equivalent in potable water solution)

• De-ionized water rinse
• Dilute methanoJlde-ionized water rinse

• De-ionized water rinse'

The above mentioned solutions were sequentially pumped through the portable submersible
pumps.

Field observations made and data generated in conjunction with the sample collection were entered
in the daily logbook. Deviations from the sampling plan were noted on both data sheets and
logbooks.

Disposable tubing, bailers, twine and personal protective equipment (PPE) such as gloves and
tyvek suits were placed in plastic lined drums in the RPAC warehouse at the end of each day.
Seven drums of debris were generated during the fall sampling round. The debris was classified
as listed hazardous waste and disposed of at the Waste Management, Inc. facility in Arlington,

Oregon.

DRS

I De-ionized water was obtained in five-gallon containers from Aqua Cool Bottled Water.
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3.9 Field Observations

3.8.2 Groundwater Sampling

3.8.3 Field QAlQC Requirements

3.10 Re-Sampling Event
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The following unanticipated field observations were made during the Fall 2000 monitoring
round:

The frequency of collection for all QA/QC samples was updated to approximately one per batch,
with the exception of trip blanks.

The final list of wells that were sampled and the relevant parameters were updated, based on the
results cf the monitoring well inventory and the Spring 2000 monitoring event. Peristaltic
pumps or disposable bailers were used to collect samples from wells that contained NAPL in
order to avoid the gross contamination of the down hole centrifugal pump. Disposable bailers
were used to purge and collect samples from shallow wells with slow recharge. Shallow wells
requiring the use of bailers were purged using the typical method of removing at least three casing
volumes or until field parameter stabilization or the well purged dry. Low flow purge methods were
utilized at all other well locations.

Laboratory contamination of samples from one batch sent for 8151 analysis necessitated the re
sampling of the following wells on November 28-29,2000: RP-OI-65, RP-OI-51, RP-OI-31, RP-

• DNAPL was detected and sampled from monitoring well MW-02-26, and was pink in color.

• DNAPL was detected in MW-05-34.
• LNAPL was detected in MW-08-27 with a thickness of 3.6 feet.
• DNAPL 6 inches thick was detected and sampled from monitoring well MW-08-46, and was

dark brown in color. During the transfer to the sampling container from the bailer, some
mixing with groundwater occurred and some of the product floated to the top of the sampling

container.
• The groundwater collected from MW-2-26 and RP-02-30 effervesced when placed into

sample containers preserved with HCL. -,

• There was a hydrogen sulfide (rotten egg) odor detected in RP-OI-65, RPW-03, RP-04-16,

W-ll-B, and W-16-30.

• A creosote like odor was observed in MW-06-S.

• W-19-S was completely dry.
• The following wells were pumped or bailed dry during purging activities: MW-01-26, MW

4-27, W-06-S, AL2-17, RP-05-15, W-15-S, PP-08, AL5-19, W-08-25, W-04-S, W-12-I, RP
01-31, RP-03-S, RP-06-30, MW-03-85, RP-02-30, and W-16-I.
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FALL 2000 GROUNDWATER MONITORING TECHNICAL MEMO

03-25, RP-03-65, RP-06-87, RP-06-30, MW-05-65, and AL-6-96. Samples were collected
consistent with methods used during initial sampling during the Fall 2000 monitoring event.
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Table 2-1
Depth to Water Summary

Fall 2000 Groundwater Monitoring Round
RPAC, Portland. OR

Measuring Point Water Table NAPL

Monitoring Depth to Water Elevation Elevation Thickness

PointID Type Location / Property (feet BMP) Time Date (Feet AMSL) (FeetAMSL) (inches)

A Well HERBICIDE AREA 21.77 15:29 10/3/00 I I None

AL2-17 Well LAKE AREA 15.58 Il:lI 1012100 41.77 26.19 None -
AL2-32 wen LAKE AREA 17.38 II:!? 10/2100 41.41 24.03 None

AL2-46 Well LAKE AREA 17.65 11:13 10/2100 41.77 24.12 None

AL4-47 Well LAKE AREA 15.96 11:29 10/2100 40.24 24.28 None
AL5-19 Well LAKE AREA 15.74 11:19 1012100 40.07 24.33 None

AL5-35 Well LAKE AREA 15.85 11:20 10/2100 39.54 23.69 None
AL5-62 Well LAKE AREA 15.92 11:21 1012100 39.59 23.67 None

AL6-96 Well LAKE AREA 18.1 11:56 1012100 38.72 20.62 None

ASW-OIA Well METRO 7.48 12:37 1012100 38.81 NM None

ASW-03 Well METRO 13.71 12:59 1012100 41.02 27.31 None

ASW-04 Well METRO 9.06 12:46 10/2100 40.76 31.7 None

ASW-05 Well METRO NM NR 1012100 I I None

ASW-06 Well METRO 9.56 12:57 10/2100 40.10 30.54 None

ASW-07 Well METRO NM NA 1012100 NA NM NA

ASW-08 Well METRO 6.97 13:11 1012100 36.72 NM NA

B Well HERBICIDE AREA 17.89 15:28 10/3/00 I I None

BST2W-61 Well ' LAKEAREA 17.16 11:14 1012100 41.13 23.97 None
BST5W-74 Well LAKE AREA 16.41 11:22 10/2100 39.84 23.43 None

BTB-4A-84 Well LAKE AREA 17.85 11:52 1012100 39.50 21.65 None

BTB-4B-25 Well LAKE AREA 12.29 11:53 10/2100 39.54 27.25 None
BTB-4B-55 Well LAKE AREA 18.17 11:54 1012100 39.81 21.64 None

C Well HERBICIDE AREA 18.62 15:26 10/3/00 I I 1.67

D Well HERBICIDE AREA 19.31 15:24 10/3/00 I I None

E Well HERBICIDE AREA 19.25 15:23 10/3/00 I I 5.3

F Well HERBICIDE AREA 22.75 15:22 10/3/00 I 1 None

G Well HERBICIDE AREA 19.25 15:21 1013/00 I I None

H Well HERBICIDE AREA 22.63 15:20 10/3/00 I 1 None

MW-01-26 Well HERBICIDE AREA 16.98 9:28 1012100 49.89 32.91 None

MW-OI-41 Well HERBICIDE AREA 17.7 9:29 1012100 49.53 31.83 None

MW-01-56 Well HERBICIDE AREA 17.92 9:30 1012100 49.70 31.78 None

MW-01-76 Well HERBICIDE AREA 20.30 9:26 10/2100 47.70 27.40 None

MW-02-26 Well HERBICIDE AREA 16.15 10:00 10/2100 48.09 31.94 None

MW-02-46 Well HERBICIDE AREA 15.96 10:09 10/2100 47.91 31.95 None

MW-02-62 Well HERBICIDE AREA 15.58 10:08 1012100 48.00 32.42 None

MW-03-27 Well HERBICIDE AREA 16.56 <, 10:25 10/2100 48.32 31.76 None

MW-03-49 Well HERBICIDE AREA 16.6 10:24 10/2100 48.28 31.68 None

MW-03-68 Well HERBICIDE AREA 16.58 10:23 1012100 48.25 31.67 None

MW-03-85 Well WACKER 20.56 14:35 1012100 35.54 14.98 None

MW-03-I
,

Well WACKER 21.29 14:33 1012100 36.43 15.14 None

MW-03-S Well WACKER 16.05 14:34 1012100 36.35 20.3 None

MW-04-27 Well HERBICIDE AREA 19.05 10:28 10/2100 47.53 28.48 None

MW-04-47 Well HERBICIDE AREA 18.79 10:27 1012100 47.65 28.86 None

MW-04-63 Well HERBICIDE AREA 18.6 10:26 10/2100 48.00 29.4 None

MW-05-24 Well HERBICIDE AREA 11.81 10:46 1012100 37.83 26.02 None

MW-05-34 Well HERBICIDE AREA 11.9 10:45 10/2100 37.83 25.93 1.31

MW-05-52 Well HERBICIDE AREA 13.54 10:44 1012100 37.7 24.16 None'

MW-05-70 Well HERBICIDE AREA 14.34 10:43 1012100 38.33 23.99 None

MW-06-S Well WACKER 15.86 14:38 1012100 36.37 20.51 None

MW-07-S Well WACKER 18.62 14:40 1012100 37.32 18.7 None

MW-08-27 Well HERBICIDE AREA 23.95 10:36 1012100 48.23 24.28 None
MW-08-46 Well HERBICIDE AREA 20.51 10:35 1012100 48.11 27.6 None

MW-08-64 Well HERBICIDE AREA 20.3 10:34 1012100 47.97 27.67 None

MW-09-23 Well HERBICIDE AREA 15.88 10:21 1012100 47.03 31.15 None

I ~ lPUBUCIR. R£ADIRPACIwaterMo-l2lXXl.x1s1walscdO!O Page I of3
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Measuring Point Water Table NAPL
Monitoring Depth to Water Elevation Elevation Thickness

Point 1D Type Location 1Property (feet BMP) Time Date (FeetAMSL) (FeetAMSL) (inches)

MW-09-42 Well HERBICIDE AREA 16.56 10:20 1012100 47.64 31.08 None
MW-09-58 Well HERBICIDE AREA 15.42 10:19 10/2100 46.21 30.79 None
MW-09-80 Well HERBICIDE AREA 16.27 10:17 1017100 46.67 30.4 None
MW-IQ-24 w-u INSECTICIDE AREA 14.71 ""47 10/2100 46.21 31.5 None
MW-IQ-44 Well INSECTICIDE AREA 15.05 '1:48 1012100 46.54 31.49 None
MW-IQ-57 Well INSECTICIDE AREA 15.04 9:49 10/2100 46.66 31.62 None
MW-II-24 Well INSECTICIDE AREA 12.22 9:43 1012100 44.01 31.79 None
MW-II-37 Well INSECTICIDE AREA 11.79 9:42 10/2100 43.80 32.01 None
MW-II-56 Well INSECTICIDE AREA 11:53 9:41 1012100 43.63 43.13 None
MW-II-79 Well INSECTICIDE AREA 11.86 9:40 1012100 44.14 32.28 None
MW-12-27 Well INSECTICIDE AREA 16.92 9:20 1012100 50.22 33.3 None
MW-12-41 Well INSECTICIDE AREA 16.82 9:19 1012100 50.08 33.26 None
MW-12-59 Well INSECTICIDE AREA 16.4 9:17 1012100 49.58 33.18 None
MW-12-79 Well INSECTICIDE AREA 17.09 9:21 1012100 50.08 32.99 None
NDL-SG Staff Gauze BNSF 1.2 15:00 1012100 27.46 26.26 None

P-07 Well HERBICIDE AREA 19.18 10:31 1012100 I I 3.83

P-IO Piezometer HERBICIDE AREA 13.78 10:50 1012100 I I None
P-II Piezometer HERBICIDE AREA 14.7 10:52 1012100 39.29 24.59 None
PP-08 Piezometer LAKEAREA 13.68 11:30 1012100 37.76 24.08 None
PP-II Piezometer ATOFINA NM 15:18 1012100 36.52 None
PZ-02-40 Piezometer City of Portland 36.82 9:00 1012100 64.53 27.71 None
PZ-l-11 Piezometer INSECTICIDE AREA 10.1 9:11 10/2100 45.28 35.18 None
RP-01-31 Well BNSF 27.49 14:15 1012100 35.38 7.89 None
RP-0l-51 Well BNSF 27.5 14:16 10/2100 35.28 7.78 None
RP-01-65 Well BNSF 27.32 14:17 10/2100 35.00 7.68 None
RP-02-31 Well ATOFINA 32.68 15:28 1012100 40.12 7.44 None
RP-02-49 Well ATOFINA 32.53 15:29 1012100 39.83 7.30 None
RP-02-66 Well ATOFINA 32.8 15:30 1012100 39.70 6.9 None
RP-03-DR Well WACKER 19.65 14:47 1012100 39.50 19.85 None
RP-03-SR Well WACKER 18.28 14:48 10/2100 39.53 21.25 None
RP-04-16 Piezometer BNSF 11.78 11:35 1012100 33.66 21.88 None
RP-04-41 Well BNSF 16.31 11:34 1012100 34.10 17.79 None
RP-05-16 Piezometer BNSF 15.67 11:03 10/2100 40.54 24.87 None
RP-06-30 Well BNSF 20.1 14:49 1012100 37.20 17.1 None
RP-06-87 Well BNSF 27.42 14:50 1012100 37.10 9.68 None
RPW-02 Well INSECTICIDE AREA 15.92 9:36 1012100 47.07 31.15 None
RPW-03 Well INSECTICIDE AREA 12.2 9:45 1012100 43.94 31.74 None
RPW-05 Well INSECTICIDE AREA 21.02 10:55 1012100 49.83 28.81 None
SG-WDL Staff Gauge BNSF -0.2 15:48 1012100 26.74 26.94 None
W-03-D Well GOULD 14.09 13:47 10/2100- 32.47 18.38 None
W-03-I Well GOULD 10.25 13:48 1012100 32.93 22.68 None
W-03-S Well GOULD 9.17 13:49 1012100 34.17 25.00 None
W-04-89 Well GOULD 12.8 13:42 1012100 35.94 23.14 None
W-04-1 Well GOULD 10.86 13:55 10/2100 32.52 21.66 None
W-04-S Well GOULD 8.17 13:56 1012100 32.57 24.4 None
W-06-B Well LAKE AREA 15.95 11:06 10/2100 39.96 24.01 None
W-06-D Well LAKE AREA 13.65 11:07 1012100 41.10 27.45 None
W-06-S Well LAKE AREA 14.05 11:08 10/2100 39.55 25.5 None
W-08 Well LAKE AREA 12.72 11:38 10/2100 35.87 23.15 None
W-08-26 Well LAKE AREA 13.02 11:29 1012100 38.66 25.64 None
W-08-74 Well LAKE AREA 15.62 11:40 1012100 38.77 23.15 None
W-09 Well LAKE AREA 11.63 11:45 1012100 34.88 23.25 None
W-09-116 Well LAKE AREA 19.77 11:46 1012100 38.12 18.35 None
W-09-86 Well LAKE AREA 20 11:47 1012100 38.54 18.54 None
W-IO Well COP PUMP STATION 20.75 14:11 1012100 31.99 11.24 None
W-II-B Well ESCO 28.73 13:16 10/3/00 41.33 12.6 None

• lPUBUC IR. READIRPACIwolerMs-f2000.x1s1wot"edolo
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Depth to WaterSummary

Fall 2000 GroundwaterMonitoring Round
RPAC. Portland.OR
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Table2-}
Depth to Water Summary

Fall 2000 Groundwater Monitoring Round
RPAC. Portland. OR

Measuring Point Water Table NAPL
Monitoring Depth to Water Elevation Elevation Thickness

Point ID Type Location / Property (feet BMP) Time Date (Feet AMSL) (Feet AMSL) (inches)

W-ll-D Well ESCO 28.03 13:14 10/3/00 40.09 12.06 None
W-ll-I Well ESCO 28.13 13:13 10/3/00 40.28 12.15 None
W-ll-S Well ESCO 15.73 11012 . )/3/00 40.90 25.17 None
W-12-D Well ESCO 23.5 13:06 10/3/00 41.63 18.13 None
W-12-1 Well ESCO 22.15 13:07 10/3/00 41.66 19.51 None
W-12-S Well ESCO 15.43 13:09 1013/00 41.41 25.98 None
W-15-D Well METRO 13.8 13:16 10/2100 40.53 26.73 None
W-15-1 Well METRO 13.48 13:17 1012100 40.72 27.24 None
W-15-S Well METRO 13.55 13:18 1012100 40.82 27.27 None
W-16-31 Well SCHNITZER 7.85 13:24 10/2100 33.70 25.85 None
W-16-D Well SCHNITZER 12.13 13:25 1012100 35.44 23.31 None
W-I6-1 Well SCHNITZER 13.03 13:26 10/2100 35.42 22.39 None
W-I6-S Well SCHNITZER 9.33 6:43 10/2100 35.07 25.67 None
W-18-D Well PGE 23.42 9:08 10/2100 55.70 32.28 None

W-18-1 Well PGE 22.04 9:07 1012100 54.73 32.69 None

W-18-S Well PGE 22.42 9:06 10/2100 55.23 32.81 None

W-19-D Well ATOFINA 27.21 15:31 10/2100 34.80 7.59 None

W-19-1 Well ATOFINA 27.41 15:32 1012100 34.80 7.39 None

W-19-S Well ATOFINA dry 25.85 15:33 1012100 34.80 None

KM-MW-2 Well KINDER MORGAN 27.36 8:47 10/2100 50.68 23.32 None

KM-MW-5 Well KINDER MORGAN NM 12:31 10/2100 50.78 None

Notes:
BMP = Below Measuring Point. The measuring point usually corresponds to the top of casing (TOC) reference used in previous reports.

NM =Not Measured
NA =Not Applicable
NR = Not Recorded

I =Survey data not available
All elevations are in feet Above Mean Sea Level (AMSL) in COP (City of Portland) datum
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Groundwater Sampling Analysis

Fall 2000 Groundwater Monitoring Round
RPAC, Portland, OR
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Table 3-1
Groundwater Sampling Analysis

Fall 2000 Groundwater Monitoring Round
RPAC, Portland, OR
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x x XRPW-OS

X X x I I XMW-04-47

X X XMW-ll4-63

X X XMW-ll4-27

X X X X X XMW-<l9-S8
X X X X X XX X X X X X X X X X

MW-<l9-80 X

X X X X X X X X X X X X X
MW-08-46 X X

X X X X X X X X X X X X X X X X X XMW-<l9-42 X

X X X X X X X X X X X X X X X XMW-<l9·23 X

MW-II·24 X X x

XIxMW·II-37 x x X

MW-II-S6 X X X

MW·II·79 X X X

X X X XRPW-03 X

X X X X XMW-lo-24 X

X X X X XI MW-lo-44 X(J)
I x x x xo MW-lo-S7

L. MW-03-68
. I x I x0 x

m
"'U»
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- - - - - - - - - - - - - - - - - - -Table 3-1
Groundwater Sampling Analysis

Fall 2000 Groundwater Monitoring Round
RPAC, Portland, OR

iT I ~~ I
- - , N

I
D> 3

~
0- '" c: c: ~j a.~ I S' ~gJ ~8 :::J I ~ w ~ D>~ n - ~ - ~-<~ CD ::3 ., - ::: _ '7

~ ~ ~ !!! mg Cil 3
'" ~

MW-03-49 X

MW-03-27 X

ASW-OIA X X X X

ASW-04 X X X \ X

ASW-06 X X X X

MW-OS-24 X X X x I I I x I x I x I x I I x I x I x lx I
MW-OS-34 X X X x I I I xl x I x I I

x x I x
x x I x I x I xl I 1

MW-OS-34 X X X X X X X X X
X X X

MW-OS-52 X X X x I I I x I x I x I x I I x I x I xlX

MW-OS-6S x X X x I I I I I I 1
x I x I x

I I I I 1
W-06-1 X X X X X

I X

W-06-D X

W-06-S X

(J) AL2·46 X X X X X x I I I x I x I x I x I I x I x I xlx
o LaboratorvWaler X X X X X X X X x I I II x I I x

0 AU-17 X X X X X x I I I xl x I x I x I I x I x I x l
m x Ixlxlxl x I x I

x x I I
AL2-32 X X X X x. I I x I x I xl

x x
"'U

x x I 1» BSTIW-61 x x I X x I I I I I I x x

a
a
a
a
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Table 3-1
Groundwater Sampling Analysis

Fall 2000 Groundwater Monitoring Round
RPAC, Portland, OR

~
2.

N

x x XPP·08

X X XBSTSW-74
X X X X X X X X X X X X X

ALS-62 X
X X X X X X X X X X X X X

ALS-3S X
X X X X X X X X X X X X X

ALS·19 X
X X X X X X X X X X X X

W-08-80 X
X X X X XW-08-SS X
X X X X XW·08-2S X

I x I x I x I I , x I x I xl Ix x x x x x x I X
RP-04-41 X

X X x xl 1 1x x x x x x x x x XRP-04-16 X
X X XRP-OS-lS X
X X x I x t XMW-03-1 x X
X X XMW-03-27 x X
X X XMW-03-8S x X
X X XMW-06-S x X
X X XMW-07-S x X

(J) , x x x I XRP-03-2S Xo
L x x x0 W-09-12S

m
"'U»
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- - - - - - - - - - - - - - - - - - -Table 3-1
Groundwater Sampling Analysis

Fall 2000 Groundwater Monitoring Round
RPAC, Portland, OR

: I N I I ~! I I
-

I ~ ~ I ~; I
Nc: Dl 3

c: Q.- 0

~ I ~ '" I -6~ I ~ ~ s ~8 :::> 0."8 2-CD ~ < n: ~ 2 CD ""'!i til ~ n - ~~ ~.;;;~ CD " :::> ~

[

W-09-IOO X X X

W-09 X X x illx 1;

AL6-96 X X x ;i
W-15-D x x X

.~

W·15-1 X X X X X ~,

W-15-S X X X X X
.'

WI2-D X X X

W·I2-S X X X

W-12-1 X X X X X

W-II-S X X X X X X X X X X X X

W-II-D X X X X X X
X X X x I Ix x x x x

x x x I
W-Il-I X X X X X X

X X x Ix x x x x xx x x x I
W-II-B X X X X X X

X X x 1 x

(J) W-04-85 X X X X X X

o W-04-1 X X X x I x I x I x I I

0
x x I x I x I x t

W-04-S x x X x x x x
x

m
x x x x xix

W-03-1 x x X x x x I I I I x I I x
"'U» W..o3-S x x x x x x x x

a
a
a
a
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Table 3-1
Groundwater Sampling Analysis

Fall 2000 Groundwater Monitoring Round
RPAC, Portland, OR

~
2.

'"

W-03-D X X X X X X

RP-06-87 X X x I I x Ixlxlxl x I x I x I x J x I x I x l x I I x1 1 Ialz Ix x X XRP-06-30

W·IO X

X X X X X X X X X X X X X X X X X
RP-OJ-65

X X X X X X X X X X X X X X X X XRP-01-51

x x x x x x x x x x x x x x x x x x xRP-01-31

x x x x x x x x x x x x x XW-19-D

X X X X X X X X X X X X X X X XW·19-1
X X X X X X X X X X X X X X XW·19-S X

X X X XRp·02-65
X I I I x I x I x Ix x x x I x I x I x Ix] x I I XRP-02-49

x xix x I 1x x x x x x x x x x xRP-02-30 X
I

X X X X XW-I6-D x
Ixlxx x x x XW-16-1 X

X X X X X X
(J) . W-I6-30

o
0
m
"'U»
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Analyses Method Bottle Type Preservative Number Number MSIMSD

GROUNDWATER SAMPLING .ATA SHEET 1t
Date: q - - Q <}

Task: 20C

Sample Number: --.....~-...;;.:--\l!l'------''''"iI--

Project Number: 92C0804A

Observations/Comments:---------

Well Number: ,AJ-/ t> - r
Project: RPAC

Weather Conditions: 0 V(./ c /{ <.t

92C0804AIFORMS\GWSAMP.FRM 2121195

P.I.D. Reading: (/J , "easuring Point (MP):
..

f

~/I"/ooCalibration Date of P.I.D.: Clevation of MP:

P.I.D. Standard Calibrati~nUsed:/a0,epM- .I5GLc.-!:;J /flll€.... Elevation of Water:

'it?"Combustible Gas Reading: Well Diameter:

Well Depth: ~S=L/~ TO"CI,.fScretn '1'9 Well Diameter Gallons per casing foot
~-t1-u. NM .

Water Depth: :l..l· '11 2 inches 0.16

Feet of Water: 3 inches 0.367
'.~'

4 inches 0.65Gallons per Foot: /~)

Well Volume: lo.v -Plo yo..) ~JfVCf: pH meter:

Purge Volume: ~ , Eh meter:

Observation for LNAPL: NOIJCe Conductivity meter:

Observation for DNAPL: NoW; Calibration Date:

Observation and condition of the well: 6o~J c,(\J; t~IJ" QAlQC samples:

Purge Method:

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method:

Water Disposal:

Sainp ler(s):

General Comments:

IN.M I~Nf-o()

Field Parameters Before Purging Volul)ie 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time (: cJ 7 p;7f) /:.l':f.. /: I ~A. /: 7'2.4AIt /: 2:8'I)I~ J.'~" ".

pH 4-.~< c; "21' ~. ~ , <:.,-~ </~ S./~ II ,.
Conductivity z~.q 2(". Lf 2&;'~ 241(. ~ 2c) .$i :X:'"
Eh ". .
Temperature I~.O <c, 1'2 'Be. 1~5'·c. lit.4 Jlf.o I~.~
Turbidity/color ..
Dissolved Oxygen tJ ·3tf 4. '2"? If.. Z";- tI.S/ ,3. 'to s. 99

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006643



GROUNDWATER SAMPLING DATA SHEET

Well Number: (bW -IJ, -~ r: Sample Number: tS- - G fA) -OJ

Project: RPAC Project Number: 92C0804A Task: 20C

Weather Conditions: 5 Ui" ny 1-)0 Q

J
Observations/Comments: ----------

0.16

0.367

0.65

Gallons per casing foot

-

4 inches

~
3 inches

pH meter: _"'-'-'-.Ll-~""""-_~ =-----_
Eh meter: _

Conductivity meter: _

Calibration Date:
-~-"-';;""""''----'"-------

QNQC samples: _

P.LD. Reading: __ e :vI asuring Point (MP): _

Calibration Date ofP.LD.: 2/.;2.0 lac) Elevation ofMP:

P.LD. Standard Calibration.Used: /CZ] /?f}/l/L ::rsob.u~L.E~evationof Water: _

Combustible Gas Reading: , ---'WeU Diameter: ;l /I-.=;,------------
Well Depth: 2C..5 'rewrdJd ;2 C. <;; \"~~ rFW~el;;=I';::D':=iam=et:=er======;;==;;===~;===~====;1

Water Depth: _/.....1,,--...:;.J._J:.--
1

_

Feet of Water: _

Gallons per Foot: _

Well Volume: _

Purge Volume: _

Observation for LNAPL: _,~flwg~l1....::e....L..1 _

Observation for DNAPL: ---'-fl.;:..o_n.;.;:e............ _

Observation and condition of the well: ------
Purge Method: 10kJ -j:fa w

Sample Method: :J" SC/"~e.(t-5 I bIe.. IOUv"'(J

Water Disposal: -rreAt-rn e,r!f: s (-I;:/f-r..~; v

Sampler(s): --J.a~O~/<'L.."""""",__~ _

~. /I~'OS-c/o./' f t:J: C(CClc--:j -+On
Ferrous 7 r,,!1 t ¢f

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

General Comments: -=~=-~j---"'--'-""~-"""'r__'_:""""'"-'------------=::-==i:i====::::::::::;;---:-~.!--~=--

\/--J, .,;-.~. /'
Volume 4 Volume 5 SaRl~le

IJr;:q~ /0.'50 1(') , ,<:S""
S· 7'1 ~.9-<i< <::,"" 'X~

/1·5 ~-:) .4 ,.:;};2 ·S II

jS.Ob I~- JL/ }t=;. ~ I -.00 0.'19 ' 6. '1 c:, I
It.!. qt../ /5'. ~/4. ~/~

Before Purging Volume 1 Volume 2 Volume 3Field Parameters

Dissolved Oxygen

Conductivity

Temperature

pH

Turbidity/color

Time

Eh

Analyses Method Bottle Type Preservative Number Number MSIMSD

~I

1-

I
92C0804AIFORMSlGWSAMP.FRM 2121195

I
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92C0804AIFORMs\GWSAMP.FRM 2121/9S

GROUNDWATER SAMPLING DATA SHEET

Analyses' Method Bottle Type Preservative Number Number MSfMSD

y(;Lo/OO
I ,

20C

Date:

Task:

Well Number: (yI W -/ OJ, - 1-/) Sample Number: IS if ~ Co OJ -a /,

Project: RPAC Project Number: 92C0804A

Weather Conditions: _~S"",""",u:....:.n-'--'-'J=+-_.....9c.;:O~O___ Observations/Comments: _

P.I.D. Reading: ___ 121- Measuring Point (MP):

Calibration Date ofP.I.D.: /l;2Q/OO Elevation of MP:

P.I.D. Standard Calibration Used: ( OCJP(JfVL -/-$0)u I; j.,Elevation of Water:
--'"'e..

Combustible Gas Reading: Well Diameter: 1"-

LI/ ~(ord~( . Lf ( J
! .,-~ j

Well Depth: L(7'o '-16 r:a.) fJ1ea.S. Well Diameter Gallons per casing foot

/9, 05" /Water Depth: ~s 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: IztoT- h" Ua-d.

Purge Volume: Eh meter: V1

Observation for LNAPL: (/£2n~ Conductivity meter: VI

Observation for DNAPL: n.-o f1 Q , Calibration Date: 9/;;;'0/00,
Observation and condition of the well: QA/QC samples: -

Purge Method: 10 W -fIG (,.;;
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ;;? u C;UP((U ~r-;; I bt«. ((2 U0----f;)

Water Disposal: -~ +5. 1
/I c(('~ "'£1. '-I r- t-e..0A .

Sampler(s): It--~R- J

General Comments: OZ/Jc:;,.(~~~~fiQrIP'S ~cl Ol;! /d/~O

VOWVY\.€, ~
Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 SSlilple

Time q;0/ "1: q Co '1:51 q:SG, /6;00 /0-' oS- /rr : to
pH ;:; / / I':. 10 S-:c, I < ~5 7- ~3q < '] 9 <. ;Z ~
Conductivity .J:+ L./ ;;..q / 2.0 . .:z. 7. ( {

r. "., :..,

'<. :t . c., '2;~,2.';( 'r../ J

Eh 3\.Y,
Temperature /4. /'7 J~/.d. / G/.:)1 / <.{ ,:5<) J'f.Sc, /l.{.S<3 Jt.{.(~1
Turbidity/color
Dissolved Oxygen LI, ").:;. t, 7-S- o ct ~ (J •'XI '1 ,=r::;. o «: fJ,fc:,9

~

vIv
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006645



Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time 9:l.f{) q:'15 ct:56 -i.ss /(1:05
pH ~. 0'-1 ~,)S- ~ ::I.Cf . ~3J
Conductivity ~."). I )5,3 :F4,C:::; ;::) 4 '+-
Eh
Temperature /4,~ J'-I.~ /5.0 1.<; ()
Turbidity/color
Dissolved Oxygen q r1(,/ " .~:s r: 3~ (g. ;) J

$
._- ---P.LD. Reading: Measuring Point (MP):

Calibration Date ofP.I.D.: 9/;2CJ IdQ Elevation of MP:
~ ..

P.LD. Standard Calibration-Used: /OQPP/Vt L ~C/b.J7 t~vation of Water:

Combustible Gas Reading: Well Diameter: ;:J'"

57/refocc1e d t;d I mea ,'}"u,.-dWell Depth: Well Diameter Gallons per casing foot

I&.SJ
I

~Water Depth: 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: 1-1,/) r i h a. U<Jd
Purge Volume: Eh meter: I<

..

Observation for LNAPL: !loo E:'.- Conductivity meter: 11

Observation for DNAPL: V1 one- Calibration Date: C;/;;;.o loa.
Observation and condition of the well: QAlQC samples: -

Purge Method: !ow - f/orJ

;; It 5uhmer5~~'pV!A,"f7
/

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Samp le Method:

Water Disposal: ilcdVvt'J 5)5~
Sampler(s): ee-e:

General Comments: (~: ~T~ (9:,,0
&..JrQ(jS ]:run : if ,

(

92C0804A\FORMS\GWSAMP.FRM 2f2119~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Date: '1 /;J 0 .IcX2
/ '

Task: 20C

Sample Number: /5..,:: - r;, vv - 0/

Project Number: 92C0804A

°0°o Observations/Comments:----------

GROUNDWATER SAMPLING DATA SHEET

Well Number: IYlw -I,;}. - 5"9
Project: RPAC

Weather Conditions: Sun ?'1M
~...::....:=:;..)~:.----

Analyses Method Bottle Type Preservative Number Number MSIMSD

<kJt.( I
52, 09:.J ff<o2d,

CZ /'1)

scoEPA00006646



92C0804AIFORMs\GWSAMP.FRM 2121195

GROUNDWATER SAMPLING DATA SHEET

Analyses Method Bottle Type Preservative Number Number MSIMSD

00

20CTask:

Observations/Comments: ----------20"'C

Well Number: m Lv -Id -:ret (./3) Sample Number: 1,<; 0 - k w-QI

Project: RPAC Project Number: 92C0804A

Weather Conditions: _5_U_fl_)-+-_-""--=---==--__

PJ.D. Reading: ___ @' Measuring Point (MP):

Calibration Date ofP.I.D.: 7'/a2o/00 Elevation ofMP:

PJ.D. Standard Calibration Used: /Oc) ff(V1 ..J:c:,abvY/~evationof Water: s:

Combustible Gas Reading: Well Diameter: ;2

11/,-r:0rded 3)·3~ht~Well Depth: Well Diameter Gallons per casing foot
("3/. S5 jed- 'rr-e.,vVf- t;;s)Water Depth: rt. ;)..) b"B' Q:f) O.I.6

I

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: Hac: b»: v;LO,

Purge Volume: Eh meter: '''"

Observation for LNAPL: ~trle- Conductivity meter: VI

Observation for DNAPL: iA on '1" Calibration Date: r:J,PO100=
Observation and condition of the well: QAlQC samples: -

Purge Method: loVJ -IIQ" )
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: )." )ubl1(I V5 ,17k ~fu~

Water Disposal: freo-drn'~ 5!ftf~
Sampler(s):

General Comments: dar {tJ l ( (() CJ 00., fa ,(1

Fe ~ *'- tj l!f1li=1YW'l ~12g]erroos: .Lron : I. -
Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time /0: t..j / JO;t.(~ /0:5/ I()' 5=i-- //:03 / / : to
pH 5,-::;'/ ,;)·b(" ~7~ s.r« 'S". x-:+-
Conductivity J.."..}. ~ 2{,.Q 21:. ~ ;). c:, I '1 ;;J.r; , cr
Eh
Temperature /s: <: i'f. 1- IC::.O IS. I .«: (
Turbidity/color 'S)

Dissolved Oxygen ~ ~t.f /'?"f ,1 ~ 'I (J •.~.,? (1.:5/

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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GROUNDWATER SAMPLING DATA SHEET

Well Number: ~ftU-Od Sample Number: / 5" :f - (0 CJJ -CJI Date: 0
Project: Rl'AC Project Number: 92C0804A Task: 20C

Weather Conditions: o oer: :? 0f- XO rF Observations/Comments:

P.I.D. Reading: d Measuring Point (MP): - I

/'

'9 /;«:J lor) Elevation ofMP:Calibration Date ofP.I.D.: , 1

P.I.D. Standard Calibration Used: /OOPPfII.- LChu) /e~levationof Water:

Combustible Gas Reading: Well Diameter: Cf;1

'3:;Z. ill! ~s!,lrJWell Depth: Well Diameter Gallons per casing foot

Water Depth: jtt. 2 rg 2 inches 0,16

Feet of Water: 3 inches 0.367

Gallons per Foot: ~ 0.65

Well Volume: pH meter: fi?;; r I r:-f&. U;'l.o

Purge Volume: Eh meter: *
'.

Observation for LNAPL: /LO)v'LQ Conductivity meter: 11

Observation for DNAPL: Mh.-e..- Calibration Date: C;/?-c:;I cc:>
(..6 .-

Observation and condition of the well: QAlQC samples:

Purge Method: 101<0::f<r:J (c-2

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: '1 II <, \.) L~c5 I bIe: v..-<" fl1J
-1-, F '0 /,/ /.L>Water Disposal: r: ,Jf'd.IY'--f?v...<, y<--l0" '; Vov,-

:/

Sampler(s): UR

General Comments: r?'l?sak.. EkMJk , 1St -c;; tv-os
Ferrous ;J:rOIt. ... O,G ~/L

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time j:<:J~ /;J:;;'S I ~ : :J.5{ I~.· J~ /3 :;0
pH I.. . (];). 5'7'i C,qc, '" sr:
Conductivity /=J-.n J<"-~ 1.C:::,d, /«: L/
Eh ')

Temperature J '7. 0 /7-. I /7- /. ""
Turbidity/color t u-»
Dissolved Oxygen I. ()( / •. 5(,., /.'fq / ..~

Analyses Method Bottle Type Preservative Number Number MSIMSD

92COS04A\FORMS\GWSAMP.FRM 212 1/95

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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---
Number MS/MSD

Date: 9,/~O /00

Task: 20C

J
/

-
Number

Sample Number: 15'1:;, -c.;.rt' -0/

Project Number: 92C0804A

Bottle Type Preservative

J t.......J,d -

GROUNDWATER SAMPLING DATA SHEET

Method

;15:'1
g(J'I1

Analyses

/-

(..-.::.-:. j -,-j--(-06+ A)c' (~i-{/,\

Weather Conditions: ,-1trPJ"z'Aj<1- ?1,..! ,"/'-I cf go" Observations/Comments: _

Project: RPAC

92C0804AIFORMs\GWSAMP.FRM 212II9S

PJ.D. Reading: _. C1 --'fvleasuring Point (MP):
c

CZPo/OCCalibration Date ofP.I.D.: Elevation of MP:

P.LD. Standard Calibration Used: 100 jl tfl'l/l ];ck-v~ I.Elevation of Water: "-, --v-o

Combustible Gas Reading: WcllDiameter: 2 /1

?OJ;iWell Depth: Well Diameter Gallons per casing foot
-..

Water Depth: 20,oa,
~

0.16
;

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter:

Purge Volume: Eh meter:

Observation for LNAPL: 0;(tf= Conductivity meter:
>

Observation for DNAPL: t'\p !\.Q Calibration Date:

Observation and condition of the well: QAlQC samples:

Purge Method:

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method:

Water Disposal:

Sampler(s):

General Comments:

'. '

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time It:.;~ lL.:~ 11.:(I 12;<& /:O! t: re r~ :,;2~

pH 5. t;,~ s- $2- ~. t7' j.'10 c: n~ G:J. (') ei) \
"

Conductivity ss- SO l ttt· z, ~·I 1-1.0 .?3·? ,?~. J .
Eh 4't
Temperature IS'. ~ IfI· 3 re.« J".~ /7· 'I I?· If ".

Turbidity/color
Dissolved Oxygen ~.5K ? .,3, '3. 2.-5' ,j.'J2; 'f. '/ 4· 1.5

~

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00006649



Field Parameters Before Purging ~1 yolume 2 Volume 3 Volume 4 Volume 5 Sample

~ 6~I~n..... I -, ~ -qr.J.;~ J~:'''t:)
pH S.''; •
Conductivity Z lJ.. t.f
Eh
Temperature I?"~
Turbidity/color .
Dissolved Oxygen It· "'-,

-
P.LD. Reading: a Measuring Point (MP):,
Calibration Date ofP.LD.: I/02.o/co Elevation of MP:

I

P.LD. Standard Calibration Used: 100 PPNt M obu? I~vation of Water: !

Combustible Gas Reading: Well Diameter: ;;? I.

J0.3+Well Depth: Well Diameter Gallons per casing foot

J2, lSI
-=::---..

Water Depth: ~ 0.16

Feet of Water: zu-vt- 1"$ '/~ ~ ". %Z .A:. 3 inches 0.367

Gallons per Foot (). {",AI 4 inches 0.65

((,.'U.et ~ () .tt. J~)Well Volume: o."'} ,.d pH meter:

Purge Volume: ~~ Eh meter:

Observation for LNAPL: MI'\-~ Conductivity meter:

Observation for DNAPL: VI @i(lt2- Calibration Date:

Observation and condition of the well: QAJQC samples:

Purge Method:

~OOPump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: --.BAiIv Of\.
Water Disposal:

Sampler(s): j)C m/U N IYl
General Comments: __ +t 4f ~~.f e u., f }

fi.f4.S' r» eJYJ '1'1-0:; 2'1.37
l·'l'Z. . ~~ m cII~ f1·o],1 a. "".,,,-

-
-Number MSIMSD

---

Date: 9 00

Task: 20C

---Preservative

Project Number: 92C0804A

Observations/Comments: _

Method

Project: RPAC

Weather Conditions: -=O:...v.:;.,Ul"",,-...~=~,-,,~ _

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~~~~~-+----.---:--+----...L:---t------11

~~~~I---+-~~~~~~t...L.--l--~-~1

I

3~ ~j..~",T· JJo-r'i~ GROUNDWATER SAMPLING DATA SHEET

Well NumberiVlJ -0 / - ~ "), 8 Sample Number: / S . - C; w -0/

scoEPA00006650



Observations/Comments: -----------

I
I
I

;;1 ~ reJ rrf/Wl.sf NC'~ROUNDWATERSAMPLING DATA SHEET

Well Number: (Y"''IV -01- C/ Sample Number: /6 Q -co w - 0 ,I

Project: RPAC Project Number: 92C0804A

Weather Conditions: _

Task: 20C

OA

-I
I
I
I
I
I
I
I
I

P.LD. Reading: ~
~ . suring Point eMP):1

Calibration Date ofP.LD.: 9/aolCD Elevation of MP:

P.I.D. Standard Calibration Used: Elevation of Water:

Combustible Gas Reading: Well Diameter: ;IV'

Well Depth: Lj;2,OCz Well Diameter Gallons per casing foot

i-O/ ~

Water Depth: j ], ~ 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter:

Purge Volume: Eh meter:

Observation for LNAPL: rt.2 i/l& Conductivity meter:

Observation for DNAPL: r.a; if'-'<.-. Calibration Date:

Observation and condition of the well: QNQC samples:

Purge Method:

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Me~od:

Water Disposal:

Sampler(s):

General Comments: H£rO(J'S Iu./0, ~

Analyses Method Bottle Type Preservative Number Number MSIMSD

I
I
I
I
I
I
I

Field Parameters

Time
pH
Conductivity
Eh
Temperature
Turbidity/color
Dissolved Oxygen

92C0804A\FORMS\GWSAMP.FRM 2f21/95

Volume 1 Volume 2 Volume 3 Volume 4 Volume 5
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Date: V,d.o/~

Task: 20C

o Sample Number: ....J--i9-L-~..l<:::::::-....:~_

GROUNDWATER 'SAMPLING DATA SHEET

Project: RPAC Project Number: 92C0804A

Weather Conditions: 0 ~r(...{2,<d S?() <? Observations/Comments: _

Well Number: rnW-Q (~

P.LD. Reading: a: Mea.aring Point (MP):

Calibration Date ofP.I.D.: 2&-0/00' Elevation ofMP:
, ,

PJ.D. Standard Calibration.Used: Elevation of Water:

Combustible Gas R~ading: / =1 Well Diameter:

Well Depth: S }. JJ t"K-M Well Diameter Gallons per casing foot

{t-. 'l5' IWater Depth; 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: Y/'/,-,hr' (/.:JfJ

Purge Volume: Eh meter: it

Observation for LNAPL: naas: Conductivity meter: (,4

Observation for DNAPL: fl. ece: Calibration Date: 1u~/o(j

Observation and condition of the well: QAlQC samples: -
Purge Method:

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method:

Water Disposal:

Sampler(s): es-«:
General Comments: Ferrous J;roll\. ¢"

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time ;2:'J.-a ic1-:~ In .' 2,/ ;:) ,3'1 :J. q;c... .[,1M /4. ~ ~<::.
pH <. (,;<x c:;-.~?-, ~~ o/'-?- ~.~ IV~.<)~

Conductivity ~/ '+- jl,4 ::l. /.1-/ d I, L/ -:2. 7.-u
Eh

·7

Temperature IS, I ;t.f.4 /'-1. &; /c.!. c. /CI. c,
Turbidity/color
Dissolved Oxygen c;;-,c;o ).9/ ~.O0 ;;.5Z,J ~ -..,~,fs? ~...,.')

Analyses Method Bottle Type Preservative Number Number MSIMSD

I
I.._I

92C0804A\FORMS\GWSAMP.FRM 2121/95

I
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Table 2·1
Depth to Water Summary

Fall 2000 Groundwater Monitoring Round

RPAC. Portland. OR

Measuring Point Water Table NAPL
Monitoring Depth to Water Elevation Elevation Thickness

Point ID Type Location 1Property (feet BMP) Time Date (FeetAMSL) (Feet AMSIL) (inches)

W-ll-D Well ESCO 28.03 13:14 10/3/00 40.09 12.06 None
W-ll-l Well ESCO 28.!.~_ 13:I3 10/3/00 40.28 12.15 None
W-ll-S Well ESCO 15.73 13:12 10/3/00 40.90 25.17 None

W-12-D Well ESCO 23.5 13:06 10/3/00 41.63 18.13 None
W-12-l Well ESCO 22.15 13:07 10/3/00 41.66 19.51 None
W-12-S Well ESCO 15.43 13:09 10/3/00 41.41 25.98 None

W-15-D Well METRO 13.8 13:16 10/2100 40.53 26.73 None

W-15-1 Well METRO 13.48 13:17 1012100 40.72 27.24 None

W-15-S Well METRO 13.55 13:18 1012100 40.82 27.27 None
W-I6-31 Well SCHNITZER 7.85 13:24 10/2100 33.70 25.85 None

W-I6-D Well SCHNITZER 12.13 13:25 1012100 35.44 23.31 None
W-I6-1 Well SCHNITZER 13.03 13:26 1012100 35.42 22.39 None
W-I6-S Well SCHNITZER 9.33 6:43 1012100 35.07 25.67 None
W-18-D Well PGE 23.42 9:08 10/2100 55.70 32.28 None
W-18-1 Well PGE 22.04 9:07 1012100 54.73 32.69 None

W-18-S Well PGE 22.42 9:06 10/2100 55.23 32.81 None
W-19-D Well ATORNA 27.21 15:31 1012100 34.80 7.59 None
W-19-1 Well ATORNA 27.41 15:32 1012100 34.80 7.39 None
W-19-S Well ATORNA dry 25.85 15:33 1012100 34.80 None._
KM-MW-2 Well KINDER MORGAN 27.36 8:47 10/2100 50.68 23.32 None
KM-MW-5 Well KINDER MORGAN NM 12:31 10/2100 50.78 None

Notes:
BMP = Below Measuring Point. The measuring point usually corresponds to the top of casing (TOC) reference used in previous reports.

NM = Not Measured
NA =Not Applicable
NR = Not Recorded

1 = Survey data not available
All elevations are in feet Above Mean Sea Level (AMSL) in COP (City of Portland) datum

I Page 3 of3
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Table2-l
Depth to Water Summary

Fall 2000 Groundwater Monitoring Round

RPAC, Portland, OR

Measuring Point Water Table NAPL
Monitoring Depth to Water Elevation Elevation Thickness

PointID Type Location / Property (feet BMP) Time Date (FeetAMSL) (FeetAMSL) (inches)

A Well HERBICIDE AREA 21.77 15:29 10/3/00 I I None
AL2-17 Well LAKE AREA 15.58 11:11 10/2100 41.77 26.19 None -
AL2-32 'Veil LAKE AREA 17.38 11:12 10/2100 41.41 24.03 None
AL2-46 Well LAKE AREA 17.65 11:13 10/2100 41.77 24.12 None
AL4-47 Well LAKE AREA 15.96 1l:29 10/2100 40.24 24.28 None
AL5-19 Well LAKE AREA 15.74 11:19 1012100 40.07 24.33 None
AL5-35 Well LAKE AREA 15.85 11:20 1012100 39.54 23.69 None
AL5-62 Well LAKE AREA 15.92 1l:21 1012100 39.59 23.67 None
AL6-96 Well LAKE AREA 18.1 1l:56 1012100 38.72 20.62 None
ASW-OIA Well METRO 7.48 12:37 1012100 38.81 NM None
ASW-03 Well METRO 13.71 12:59 1012100 41.02 27.31 None
ASW-04 Well METRO 9.06 12:46 1012100 40.76 31.7 None

ASW-05 Well METRO NM NR 1012100 I I None
ASW-06 Well METRO 9.56 12:57 1012100 40.10 30.54 None

ASW-07 Well METRO NM NA 1012100 NA NM NA
ASW-08 Well METRO 6.97 13:11 1012100 36.72 NM NA

B Well HERBICIDE AREA 17.89 15:28 10/3/00 I I
None

BSnW-61 Well ' LAKEAREA 17.16 11:14 1012100 41.13 23.97 None
BST5W-74 Well LAKE AREA 16.41 1l:22 10/2100 39.84 23.43 None
BTB-4A-84 Well LAKE AREA 17.85 11:52 1012100 39.50 21.65 None

BTB-4B-25 Well LAKE AREA 12.29 11:53 1012100 39.54 27.25 None

BTB-4B-55 Well LAKE AREA 18.17 11:54 10/2100 39.81 21.64 None

C Well HERBICIDE AREA 18.62 15:26 10/3/00 I I
1.67

D Well HERBICIDE AREA 19.31 15:24 10/3/00 I I None

E Well HERBICIDE AREA 19.25 15:23 10/3/00 I I
5.3

F Well HERBICIDE AREA 22.75 15:22 10/3/00 I I
None

G Well HERBICIDE AREA 19.25 15:21 10/3/00 I I
None

H Well HERBICIDE AREA 22.63 15:20 1013/00 I I
None

MW-01-26 Well HERBICIDE AREA 16.98 9:28 1012100 49.89 32.91 None

MW-01-41 Well HERBICIDE AREA 17.7 9:29 1012100 49.53 31.83 None

MW-01-56 Well HERBICIDE AREA 17.92 9:30 1012100 49.70 31.78 None

MW-01-76 Well HERBICIDE AREA 20.30 9:26 1012100 47.70 27.40 .None

MW-02-26 Well HERBICIDE AREA 16.15 10:00 1012100 48.09 31.94 None

MW-02-46 Well HERBICIDE AREA 15.96 10:09 10/2100 47.91 31.95 None

MW-02-62 Well HERBICIDE AREA 15.58 10:08 10/2100 48.00 32.42 None

MW-03-27 Well HERBICIDE AREA 16.56 .... 10:25 1012100 48.32 31.76 None

MW-03-49 Well HERBICIDE AREA 16.6 ... 10:24 1012100 48.28 31.68 None

MW-03-68 Well HERBICIDE AREA 16.58 10:23 10/2100 48.25 31.67 None

MW-03-85 Well WACKER 20.56 14:35 1012100 35.54 14.98 None

MW-03-I
,

Well WACKER 21.29 14:33 10/2100 36.43 15.14 None

MW-03-S Well WACKER 16.05 14:34 1012100 36.35 20.3 None

MW-04-27 Well HERBICIDE AREA 19.05 10:28 10/2100 47.53 28.48 None

MW-04-47 Well HERBICIDE AREA 18.79 10:27 10/2100 47.65 28.86 None

MW-04-63 Well HERBICIDE AREA 18.6 10:26 10/2100 48.00 29.4 None

MW-05-24 Well HERBICIDE AREA I I.81 10:46 1012100 37.83 26.02 None

MW-05-34 Well HERBICIDE AREA 11.9 10:45 1012100 37.83 25.93 I.31

MW-05-52 Well HERBICIDE AREA 13.54 10:44 1012100 37.7 24.16 None

MW-05-70 Well HERBICIDE AREA 14.34 10:43 1012100 38.33 23.99 None

MW-06-S Well WACKER 15.86 14:38 1012100 36.37 20.51 None

MW-07-S Well WACKER 18.62 14:40 1012100 37.32 18.7 None

MW-08-27 Well HERBICIDE AREA 23.95 10:36 1012100 48.23 24.28 None
MW-08-46 Well HERBICIDE AREA 20.51 10:35 1012100 48.11 27.6 None

MW-08-64 Well HERBICIDE AREA 20.3 10:34 1012100 47.97 27.67 None

MW-09-23 Well HERBICIDE AREA 15.88 10:21 10/2100 47.03 31.15 None

I ~ lPUBUCIR. REAOIRPACI wolerM"'2lJXl.x1s1water.dota Page lof3
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Measuring Point Water Table NAPL
Monitoring Depth to Water Elevation Elevation Thickness

Point ID Type Location I Property (feet BMP) Time Date (Feet AMSL) (FeetAMSL) (inches)

MW-09-42 Well HERBICIDE AREA 16.56 10:20 1012100 47.64 31.08 None
MW-09-58 Well HERBICIDE AREA 15.42 10:19 10/2/00 46.21 30.79 None
MW-09-80 Well HERBICIDE AREA 16.27 10:17 IOniOO 46.67 30.4 None
MW-ID-24 Well INSECTICIDE AREA 14.71 9:47 10/2/00 46.21 31.5 None
MW-I0-44 Well INSECTICIDE AREA 15.05 9:48 10/2/00 46.54 31.49 None
MW-ID-57 Well INSECTICIDE AREA 15.04 9:49 1012100 46.66 31.62 None
MW-1I-24 Well INSECTICIDE AREA 12.22 9:43 1012100 44.01 31.79 None
MW-II-37 Well INSECTICIDE AREA 11.79 9:42 1012100 43.80 32.01 None
MW-1I-56 Well INSECTICIDE AREA 11:53 9:41 1012100 43.63 43.13 None
MW-II-79 Well INSECTICIDE AREA 11.86 9:40 1012100 44.14 32.28 None
MW-12-27 Well INSECTICIDE AREA 16.92 9:20 1012100 50.22 33.3 None
MW-12-41 Well INSECTICIDE AREA 16.82 9:19 1012100 50.08 33.26 None
MW-12-59 Well INSECTICIDE AREA 16.4 9:17 1012100 49.58 33.18 None
MW-12-79 Well INSECTICIDE AREA 17.09 9:21 1012100 50.08 32.99 None
NDL-SG Staff Gauge BNSF 1.2 15:00 1012100 27.46 26.26 None

P-Q7 Well HERBICIDE AREA 19.18 10:31 1012100 1 1 3.83

P-IO Piezometer HERBICIDE AREA 13.78 10:50 1012100 1 I
None

P-II Piezometer HERBICIDE AREA 14.7 10:52 1012100 39.29 24.59 None
PP-08 Piezometer LAKE AREA 13.68 11:30 1012100 37.76 24.08 None
PP-II Piezometer ATOFlNA NM 15:18 1012100 36.52 None
PZ-02-40 Piezometer City of Portland 36.82 9:00 10/2/00 64.53 27.71 None
PZ-I-II Piezometer INSECTICIDE AREA 10.1 9:11 10/2/00 45.28 35.18 None
RP-01-31 Well BNSF 27.49 14:15 10/2/00 35.38 7.89 None
RP-QI-51 Well BNSF 27.5 14:16 1012100 35.28 7.78 None
RP-01-65 Well BNSF 27.32 14:17 10/2/00 35.00 7.68 None
RP-02-31 Well ATOFlNA 32.68 15:28 10/2/00 40.12 7.44 None
RP-02-49 Well ATOFlNA 32.53 15:29 1012100 39.83 7.30 None
RP-Q2-66 Well ATOFlNA 32.8 15:30 1012100 39.70 6.9 None
RP-03-DR Well WACKER 19.65 14:47 1012100 39.50 19.85 None
RP-Q3-SR Well WACKER 18.28 14:48 1012100 39.53 21.25 None
RP-04-16 Piezometer BNSF 11.78 11:35 1012100 33.66 21.88 None
RP-04-41 Well BNSF 16.31 11:34 1012100 34.10 17.79 None
RP-05-16 Piezometer BNSF 15.67 11:03 10/2/00 40.54 24.87 None
RP-06-30 Well BNSF 20.1 14:49 1012100 37.20 17.1 None
RP-06-87 Well BNSF 27.42 14:50 1012100 37.10 9.68 None
RPW-02 Well INSECTICIDE AREA 15.92 9:36 1012100 47.07 31.15 None
RPW-Q3 Well INSECTICIDE AREA 12.2 9:45 1012100 43.94 31.74 None
RPW-Q5 Well INSECTICIDE AREA 21.02 10:55 1012100 49.83 28.81 None
SG-WDL Staff Gauge BNSF -0.2 15:48 1012100 26.74 26.94 None

W-03-D Well GOULD 14.09 13:47 10/2/00 32.47 18.38 None

W-03-l Well GOULD 10.25 13:48 10/2/00 32.93 22.68 None
W-Q3-S Well GOULD 9.17 13:49 10/2/00 34.17 25.00 None
W-04-89 Well GOULD 12.8 13:42 1012100 35.94 23.14 None

W-04-l Well GOULD 10.86 13:55 1012100 32.52 21.66 None
W-04-S Well GOULD 8.17 13:56 1012100 32.57 24.4 None
W-06-B Well LAKE AREA 15.95 11:06 1012100 39.96 24.01 None
W-06-D Well LAKE AREA 13.65 11:07 1012100 41.10 27.45 None
W-06-S Well LAKE AREA 14.05 11:08 1012100 39.55 25.5 None
W-08 Well LAKE AREA 12.72 11:38 1012100 35.87 23.15 None
W-08-26 Well LAKE AREA 13.02 11:29 1012100 38.66 25.64 None
W-08-74 Well LAKE AREA 15.62 11:40 10/2/00 38.77 23.15 None
W-09 Well LAKE AREA 11.63 11:45 1012100 34.88 23.25 None
W-09-116 Well LAKE AREA 19.77 11:46 1012100 38.12 18.35 None
W-09-86 Well LAKE AREA 20 11:47 1012100 38.54 18.54 None
W-I0 Well COP PUMP STATION 20.75 14:11 1012100 31.99 11.24 None
W-II-B Well ESCO 28.73 13:16 10/3/00 41.33 12.6 None

~ lPUBUCIR.READIRPACIwotlllMs-r2lXXb151wotBCdOto

Table2·}
Depth to Water Summary

Fall 2000 Groundwater Monitoring Round
RPAC. Portland, OR
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FAll 2000 GROUNDWATER MONITORING TECHNICAL MEMO

03-25, RP-03-65, RP-06-87, RP-06-30, MW-05-65, and AL-6-96. Samples were collected
consistent with methods used during initial sampling during the Fall 2000 monitoring event.

I
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3.6 Decontamination Procedure

3.8.1 Water Level Monitoring

3.7 Treatment and Disposal of Investigation-Derived Waste (lOW)

3.8 Deviations from the Field Sampling Plan

S:\PUBUCIR.Read\RPAC\FaJI 2000 IeChmomo.doc 5

All purge water and decontamination fluids were contained in Department of Transportation
(DOT)-approved 55-gallon drums at each well location. Water was transported in the drums and
pumped into RPAC's onsite treatment system at the end of each sampling day. A total volume
of 1,420 gallons was generated and pumped into the treatment system during the fall sampling
round.

The groundwater extraction system was not shut down during the water level monitoring round
in order to accurately describe the effects of the system on the shallow aquifer. The final list of
the wells that were monitored was updated during the Spring 2000 monitoring event, based on
the results of the monitoring well inventory.

FAll 2000 GROUNDWATER MONITORiNG TECHNICAL MEMO

All non-dedicated sampling equipment (e.g., pumps, water level meter, etc.) were decontaminated
prior to use at each well location as follows:

• Potable water rinse
• Soap wash (dilute solution of Liquinox or equivalent in potable water solution)

• De-ionized water rinse
• Dilute methanol/de-ionized water rinse
• De-ionized water rinse!

Field observations made and data generated in conjunction with the sample collection were entered
in the daily logbook. Deviations from the sampling plan were noted on both data sheets and
logbooks.

The above mentioned solutions were sequentially pumped through the portable submersible
pumps.

Disposable tubing, bailers, twine and personal protective equipment (PPE) such as gloves and
tyvek suits were placed in plastic lined drums in the RPAC warehouse at the end of each day.
Seven drums of debris were generated during the fall sampling round. The debris was classified
as listed hazardous waste and disposed of at the Waste Management, Inc. facility in Arlington,
Oregon.

DRS

I De-ionized water was obtained in five-gallon containers from Aqua Cool Bottled Water.
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3.9 Field Observations

3.8.2 Groundwater Sampling

3.8.3 Field QAlQe Requirements

3.10 Re-Sampling Event
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I·S:IPUBUC\Il ReadIRPAClFall2000 ""'" morro.doc 6

The frequency of collection for all QA/QC samples was updated to approximately one per batch,
with the exception of trip blanks.

FAll 2000 GROUNDWATER MONITORING TECHNICAl MEMO

The following unanticipated field observations were made during the Fall 2000 monitoring
round:

The final list of wells that were sampled and the relevant parameters were updated, based on the
results of the monitoring well inventory and the Spring 2000 monitoring event. Peristaltic
pumps or disposable bailers were used to collect samples from wells that contained NAPL in
order to avoid the gross contamination of the down hole centrifugal pump. Disposable bailers
were used to purge and collect samples from shallow wells with slow recharge. Shallow wells
requiring the use of bailers were purged using the typical method of removing at least three casing
volumes or until field parameter stabilization or the well purged dry. Low flow purge methods were
utilized at all other well locations.

• DNAPL was detected and sampled from monitoring well MW-02-26, and was pink in color.
• DNAPL was detected in MW-05-34.
• LNAPL was detected in MW-08-27 with a thickness of 3.6 feet.
• DNAPL 6 inches thick was detected and sampled from monitoring well MW-08-46, and was

dark brown in color. During the transfer to the sampling container from the bailer, some
mixing with groundwater occurred and some of the product floated to the top of the sampling
container.

• The groundwater collected from MW-2-26 and RP-02-30 effervesced when placed into
sample containers preserved with HCL.

• There was a hydrogen sulfide (rotten egg) odor detected in RP-01-65, RPW-03, RP-04-16,
W-ll-B, and W-16-30.

• A creosote like odor was observed in MW-06-S.
• W-19-S was completely dry.
• The following wells were pumped or bailed dry during purging activities: MW-01-26, MW

4-27, W-06-S, AL2-17, RP-05-15, W-15-S, PP-08, AL5-19, W-08-25, W-04-S, W-12-I, RP
01-31, RP-03-S, RP-06-30, MW-03-85, RP-02-30, and W-16-I.

Laboratory contamination of samples from one batch sent for 8151 analysis necessitated the re
sampling of the following wells on November 28-29,2000: RP-01-65, RP-01-51, RP-01-31, RP-

URS
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3.3 Sample Handling

FAll 2000 GROUNDWATER MONITORING TECHNICAL MEMO

Filled sample bottles were packed and placed in coolers with blue-ice immediately following
sample collection for transport to the laboratory. Temperature blanks were placed in each cooler
containing samples. Chain-of-custody forms were filled out at the end of each day and placed
inside the appropriate cooler. Custody seals were placed on the coolers and the coolers were then
taped shut.

Samples were shipped daily via laboratory-provided courier to North Creek Analytical (NCA) for
laboratory analysis. The samples requiring analysis by EPA method 8290 were sent to Columbia
Analytical Services (CAS).

water from that interval of the well was collected using a disposable double-check valve bailer,
which was then examined for color, background odor, thickness of NAPL or product sheen.

The total depth (TD) of each well was measured using a graduated tape and weight to ensure that
the well's correct identification was recorded. The tape and bailers were lowered slowly into the
well to minimize disturbance of the water column.

If sufficient NAPL was present in a well, a sample of the NAPL was collected for analysis.
Aqueous phase groundwater samples were not collected from wells where NAPL samples were
collected.

Three methods were used to purge monitoring wells prior to sampling. Wells with slow recharge or
in which NAPL was detected were purged using disposable tubing attached to a peristaltic pump.
Volatile organic compounds (VOC) samples were collected using a disposable double check valve
bailer equipped with a low flow bottom-emptying device for wells purged with a peristaltic pump.
Shallow wells with slow recharge were purged of at least three casing volumes until field parameter
measurements (pH, conductivity, dissolved oxygen, and temperature) stabilized within 10%, or the
wells purged dry. All other wells were purged using a portable 2-inch submersible pump equipped
with disposable tubing. Regardless of pump equipment, the intake was placed in the center of the
bottom 5 feet of the screen interval.

Low flow purge methods were utilized at each well location where pumps were used. Purge water
was pumped from the screened interval at rates ranging from approximately 0.25 to 1 liter per
minute. Purge water was directed into a flow-through cell. The field meters were placed in the
flow through cell to collect continuous readings of pH, conductivity, temperature, and dissolved
oxygen. Prior to sampling, field parameters were recorded at approximately 5-minute intervals until
measurements generally stabilized within 10% for three consecutive readings or the well purged
dry. If a well purged dry, a sample was collected as soon as adequate water returned to the well to
make sampling feasible, generally a return of 80% of the static water level.

The sample bottles were filled directly from the pump discharge tubing. VOCs were collected at
lower flow rates to minimize agitation of the sample. Dissolved metals samples were field-filtered
using a 0.45-micron filter placed directly on t~~end of the pump discharge tubing.

S:IPUBUC\R. Read\RPAClFaJI 2000 teehlDOJD).doc 3URS
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3.5 Documentation

Matrix Spike Samples

Rinsate Samples

Trip Blanks
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All groundwater sampling procedures and other field observations were completed by URS
personnel and recorded onto a well-specific "Groundwater Sampling Data Sheet," dated and signed
by the field personnel. Appendix A contains the typed groundwater sampling data sheets for the fall
sampling round. All sample identifications used on the chain-of-custody documentation were
recorded on groundwater sampling data sheets and in a daily logbook.

Blind Duplicates

A rinsate sample was collected for each laboratory batch. A laboratory batch is defined as 20
samples per analysis and coincided with the sample delivery group. A total of 6 rinsate samples
were collected. Rinsate samples were collected at the following wells: RPW-02, RP-06-87, AL
2-32, MW-08-46, W-12-D, and W-16-D. The rinsate samples were analyzed for the same
parameters as the primary samples.

3.4 QAlQC Requirements

FAl12000 GROUNDWATER MONITORING TECHNICAL MEMO

One blind duplicate was collected for each sample delivery group. A total of 7 blind duplicates
were collected at the following locations: W-18-D, MW-02-62, MW-08-46, AL-2-32, W-12-D,
RP-06-87, and W-16-D. The blind duplicates were analyzed for the same parameters as the
primary samples.

One trip blank accompanied each cooler containing bottles/samples that were to be analyzed for
VOCs, or samples requiring EPA Methods 8141, 8151, 8260, and 8270 throughout sampling
activities and shipment to the laboratory. A total of 17 trip blanks accompanied samples to the
laboratory throughout the sampling event.

URS personnel collected the following quality assurance/quality control (QAJQC) samples to
verify the accuracy and effectiveness of the laboratory methods and to check field
decontamination methods and sample handling procedures,

A total of 6 matrix spike/matrix spike duplicate (MS/MSD) samples were collected at the
following locations: W-18-D, MW-08-64, AL2-32, W-12-D, RP-06-87, and W-16-D. The
MS/MSD samples were analyzed for the same parameters as the primary samples.

Temperature blanks were placed in each cooler to assure that appropriate preservation of samples
occurred.

URS
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2.0 WATER LEVEL MONITORING

1.0 INTRODUCTION

FAll 2000 GROUNDWATER MONITOfilNG TECHNICAl MEMO

Due to access constraints, water level measurements were initiated after some on-site wen
sampling had occurred. To avoid potential impact to water levels from well purging/sampling,

S:IPUBUCIR.ReadIRPACIFaII 2000__.doc 1

• Water level monitoring - October 2 - 3, 2000
• Groundwater sampling - September 19 - October 17, 2000
• Due to laboratory contamination several wells were re-sampled - November 28 - 29, 2000

Note: Additional documentation regarding this resampling event will be submitted to DEQ
under separate cover.

This Technical Memorandum addresses a portion of the Early Remedial Investigation (RI)
activities to be completed in accordance with the Consent Order (the Order) between the Oregon
Department of Environmental Quality (DEQ) and the Rhone-Poulenc AG Company (RPAC).
The RPAC property is located at 6200 N.W. St. Helens Road in Portland, Oregon. This
Technical Memorandum discusses the field activities related to the Fall 2000 groundwater
monitoring round.

RPAC conducted the following groundwater monitoring activities in September, October, and
November 2000:

URS

The final list of wells monitored during the Fall 2000 monitoring event is provided in Table 2-1,
and was approved by DEQ via a letter dated April 3, 2000. The list includes a total of 127 wells
and 2 staff gauges.

The groundwater elevation measurements were collected at the following RPAC areas and off-site
properties:

• RPAC Herbicide Area
• RPAC Insecticide Area

• RPAC Lake Area
• Atofina Property
• Gould Electronics Property
• Burlington Northern and Santa Fe Railroad Company Property

• Wacker Siltronic Property
• ESCO Inc. Property

• Metro Property
• Schnitzer Investment Property'
• Kinder Morgan Property

• PGE Property
• City of Portland Property
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3.0 GROUNDWATER SAMPLING

2.1 Methodology

3.2 Sampling Procedure

3.1 Sampling Locations
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On September 19, 2000, URS field personnel began conducting the groundwater sampling
activities at the RPAC site in Portland, Oregon in accordance with the Early RI Activities 
Comprehensive Groundwater Monitoring Field Sampling Plan, October 1, 1999.

The groundwater elevations were then determined by subtracting the depth to groundwater from
the elevation of the measuring point (usually the rim of the well casing). The groundwater
elevation data and the depth to groundwater data are summarized in Table 2-1.

Depth to water measurements were conducted ir accordance with the procedures described in the
Early RI Activities-Comprehensive Groundwater Monitoring Field Sampling Plan (FSP), Dated
October 1, 1999. Generally, levels were measured using an electronic level probe, capable of
measuring the depth to groundwater to the nearest 0.01 feet. The measurements were referenced
to a fixed reference point at the top of the well casing. The measurements were recorded on a
water level form with the date and time of measurement. If non-aqueous phase liquid (NAPL)
was suspected to be present in a well, based on the results of the monitoring well inventory
conducted in early 1997, the well was checked for the presence of NAPL using an oil/water
interface probe. Each probe was decontaminated with a non-phosphatic detergent and water
wash followed by a dilute methanol rinse and a de-ionized water final rinse before checking each
well.

FAll 2000 GROUNDWATER MONITORING TECHNICAL MEMO

three days of recovery time was allowed to pass between sampling at these wells and the water
level measurement event.

Groundwater sampling activities were generally conducted in accordance with the procedures
described in the Early RI Activities-Comprehensive Groundwater Monitoring FSP, dated
October 1, 1999. Prior to sampling each well, and immediately after removing the well cap, the air
column in the well was measured and evaluated for the presence of organic vapors or hydrogen
sulfide using a photoionization detector. Groundwater elevations, presence of NAPL, and well
depth were determined using an electronic interface probe as discussed above. If light non-aqueous
phase liquids (LNAPls) or dense non-aqueous phase liquids (DNAPls) were detected, a column of

Groundwater samples were collected from a total of 102 monitoring wells between September 19
and October 17, 2000. These wells are located on or in the vicinity of the RPAC property. Table
3-1 summarizes the parameters for which the'samples were analyzed during the Fall 2000 event.

DRS
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Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time (,,/29 It{3~ . lij-;7 / /,.f ;.t.U l'(Ii i / '1t::'Z-
pH ".6 J 1',;, •~L/ r. -c L- 6.6" fn.(p7
Conductivity ;2.. ~ , 4~./ f ~7 ..1 b'l. '! I 1'2.. •"2.
Eh -
Temperature ,~ ."J.'1 /-5.4d {~ .(/?4> If.'S l-r.l.~
Turbidity/color I

Dissolved Oxygen UOl{tf i:J.4/ ().1.,~ o ·r.., O. ~'2..

20C

Number MSIMSD

Task:

Number

---
---

Preservative

Project Number: 92C0804A

Observations/Comments: ----------

Sample Number: J t -f Lu -0 / Date: ~r...&o""""' _

Bottle Type

GROUNDWATER SAMPLING DATA SHEV~Jvv ct/; 7-

Methcd

Nr#-vic
301), ~'D.(J 371J.11 '1()!./, 11 10'''14~·2) 354 . (,

"FJr;q(). P l.j.. c. wJ-

Analyses

Project: RPAC

Weather Conditions: ---"C",,--,-,Il.-~M::L.'-' _

Well Number: .L-:..!UL-~--I-.........g

I
P.LD. Reading: (1) : Measuring Point (MP):

Calibration Date of P.LD.: q .. 2..~ Elevation of MP:

P.I.D. Standard Calibration Used: t¢OjOPM !5ohc.J-t. Elevation of Water: .
Combustible Gas Reading: Well Diameter: ;)fI 5Tg In 1<:53

Well Depth: Well Diameter Gallons per casing foot,
Water Depth: ~ •"tor 2 inches 0.16

.2t.z • (/ '
,

3 inches 0.367Feet of Water:

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: ft""r J,b. u:7

Purge Volume: Eh meter: fi .

Observation for LNAPL: A/QhL Conductivity meter: "
Observation for DNAPL: ~r1J Calibration Date: ,-z,
Observation and condition of the well: QAlQC samples:

Purge Method: UJW /4w
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ,;; If J,,6 e~"'" I'J

f/zo •
D 6r'<'.St bl-e. I deJ.,'ra.fd :lvh,'':j_ Water Disposal: zh:. e( rna-e~

Sampler(s): Ri<!2 . I>/o/C. A/J~, HA/
I '" I

General Comments: fI~aI 6.fm

I
I
I
I
I
I
I
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I
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GROUNDWATER SAMPLING DATA SHEET v.J qlJ.:~

'VII
Well Number: fA W - 09 - '12. Sample Number: I - ""c~ -0r Date: -'-;f--=-"2.=--~__

Project Number:

Observations/Comments: _

Project: RPAC

Weather Conditions: ---,vl~,.",(.,.a4J[=- _

92C0804A Task: 20C

P.I.D. Reading: _.t,p- _

Calibration Date ofP.tD.: ~I-"-"t""",~<-- _

P.I.D. Standard Calibration Used: _

Combustible Gas Reading: _

Measuring Point (MP): _

Eievation of MP:

Elevation of Water: _

Well Diameter: _J,e.JL..D..l!o<Ll.-.I,,~...t...=~~=""'i....J-_

Well Depth: Well Diameter Gallons per casing foot

0.16

0.367

0.65

2 inches

3 inches

4 inches

pH meter: _.Z{J~:uitl:&._~~ _

Eh meter: _

Conductivity meter: ,..- _

Calibration Date: 1.,~:lU!!:::E.... _

1,.$3'

·'-IJ./.-BN2.
Water Depth: _-L-!l~..k!-::~~------

Feet of Water: -~...J.--5I-1--"''''"--------

Gallons per Foot: _

Well Volume: _

Purge Volume: .,.-- _

Observation for LNAPL: _'-"'-.x..:...-""'<- _

Observation for DNAPL: -.,LJ-~='-------

Observation and condition of the well: _ QAlQC samples: _

Purge Method: _-=..!~~-.:....lIOUI!Jol~ _t: OW I lOIN
Sample Method: d It~ ex
Water Dis.posal: /1/«; 6~:d"
Sampler(s): ~J<,R.. "PM c. M.JM" MtfJ

i r I
General Comments: __"""""'1-------'''''''-'- _

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time len.~ 1".27. 1<f: ;"2.- / t../ i;.., Itt¥? ,'i"f7 1/~"l. .
pH ~ .cq· S. Cf5 ~ .. C) h·/5 «.u D·Z.3
Conductivity el. b g- 1."2- <;T~. t:j rr-> 81.'1 Ii"f...,
Eh I
Temperature " t/ ' I b.t.. 17·0 I~? ,?t; 1/7· <;?'J". c-
Turbidity/color I
Dissolved Oxygen /.If' 1,1.5 /.I"L -/?---n o, ,t: 1lJ. qIA

Method Preservative

---------

Number

I

Number MSIMSD
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GROUNDWATER SAMPLING DATA SHEET

Well Number: r1'\ w-""3· Sample Number: IW-C.Lu..o( Date: OC'

Project: RPAC Project Number: 92C0804A Task: 20C

Weather Conditions: c1~ Observations/Comments:

PoLD. Reading: Measuring Point (MP):

Calibration Date ofPoL0o; Elevation of MP:

P.IoD. Standard Calibration Used: Elevation of Water:

Combustible Gas Reading: Well Diameter:

50.?-C - o.~'-I. 50-2::< IWell Depth: Well Diameter Gallons per casing foot
.' I

Water Depth: J:t. 32- O.S 't~ I(;,.~ 2 inches 0.16

Feet ofWater: .s:-e--: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: J-Io ,..I h6.. u,2.o
Purge Volume: Eh meter:

Ip

Observation for LNAPL: n e-nCL- Conductivity meter: If

Observation for DNAPL: Mnt Calibration Date: L /.2-;;-/0 ~

Observation and condition of the well: O. k: . QAJQC samples: -
Purge Method: low AQ~

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: d:" ~ "J.......rr' k :tf~
,Luh,~ ddrrCA)qJ; f CIt\Af oI(!('o~ Wate:-Disposal: w~f.~~

Sampler(s): If.- e t: , O/k.C g MN
General Comments: Otg.ek.fo,r+rck d/~cdt~E:Jed(r, lSI- .2 It-'! in ti""'j fit']

';::0";0 vc) i: ro-...... -Y.t~ ls.:

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample,

Time g"S(;; q .Q(I 9'/('1 /:/" 0: ~I 9:3CJ
pH c-. ~3 r:., •It-- C.30 e. 5~ /4.3cl
Conductivity Q.~~~ .2C/ O.~ ~.,"/~ 0.;1../3'
Eh

....
Temperature / ,c;--. ;Z 1,<::"'- -+-. 1<::". ~ /5'. ~ , /5'. ~ ,
Turbidity/color
Dissolved Oxygen 1. '-IJ! (J • G,q. rJ . fn:::J. O·~ O·S-~

Analyses Method Bottle Type Preservative Number NumberMSIMSD

~f\0"'0~ ~OY.1 ( l.- A- .. .A - .... ~ - l -
r 1L1 HU"'\, ~ \ ~\ t I - V -
VOc..~ ~ ~r_t"'\(\ VOc...., I+G( ~ -

92C0804A\FORMS\GWSAMP,FRM 2121/95
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Sample

20C

Date: ---';f-J"-'-~f---'J-.J..L--

Task:

Volume 5

/S'.I~ I C; .r« J«. /'1

Volume 2 Volume 3 Volume 4

JS.O<;'

C/? •.S"

Volume 1

7 :o~
Co. /9

Uf. ~

Before Purging

Well Number: ..p...JL...W!!o.L-..JJ---SLO Sample Number: -01

Project: RPAC Project Number: 92C0804A

Weather Conditions: _.>ov~/e.a.r"",,·=_______ Observations/Comments: _

GROUNDWATER SAMPLING DATA SHEET

Field Parameters

pH
Conductivity

Dissolved Oxygen

Time

Eh

Turbidity/color I
Temperature

92C0804AIFORMS\GWSAMP.FRM 2121/95

..-
P.I.D. Reading: t7 Measuring Point (MP):.
Calibration Date ofP.LD.: '/2?/Oo Elevation of MP:

P.I.D. Standard Calibration Used:/~t>epl1.A...-k $d kv,,~evationof Water:

~ I'"Combustible Gas Reading: PI ;til"" .,/.J.;Z-Well Diameter:

0.3 '£
Gallons per casing footWell Depth: oS. 0"7 -~- C; ~~ "=1 ... , ~~ 'Well Diameter

Water Depth: Jit 3) - ~;%r :#l' 7:J'd ~ JCr· '97;; / ~ 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: Hat" I be. V~O
Purge Volume: Eh meter: "
Observation for LNAPL: .A Ol\.!.... Conductivity meter: '1

Observation for DNAPL: I1..I)h t Calibration Date: '/).1=100
Observation and condition of the well: a.k QAJQC samples: -.

Purge Method: 10UJ -C(o c.v

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ,) I' ~(,/brw.t:/'S'J:,k. /?e,I'f'i/
.f(,lb;~ dedqeodJ,t akl1dd2 ck(aM Water Disposal: wMec~~

I
Sampler(s): tt-t. s; t2Mc, 111 V

General Comments: J6..d 5ub.s~~ dtS~3gq/M 1$+ I1V"'"8e..
(

<2.4 Ft!!-rro v"i (ron. ~/,-.

Analyses Method Bottle Typ" Preservative Number Number MSIMSD

P\.. f'-h""t, ~'II ILd l. ... - \ -
C),l Herh g /.<:"I " - \ -

vo c« Q ~t:.t"'t~ Vee...." 14c...1 ~ -
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92C0804AIFORMSIGWSAMP.FRM 2121/95

GROUNDWATER SAMPLING DATA SHEET

20CTask:

Well Number: t11 U J"f.1- , .3 Sample Number: -i---...~~c..=!L--=-->'

Project: RPAC Project Number: 92C0804A

Weather Conditions: _-=~"---"''-'''=''=-__..!oogL:O==--''__ Observations/Comments: _

P.I.D. Reading: of Measuring Point (MP):

Calibration Date JfP.I.D.: V;2;z./~ Elevation of MP:

P.LD. Standard Calibration Used: ,1:70 I PJII,.f .J;~JJe,,~vation of Water:
.' J

Combustible Gas Reading: Well Diameter: ).411

~ s:00 ...·O.s-o/= '~o/G
/

Well Depth: Well Diameter Gallons per casing foot

"'Water Depth: / 1.,?1·'"0.5'1= / C?_ <6S / . e;;; 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: Hor.h~ I J20

'"Purge Volume: Eh meter:

Observation for LNAPL: .J1J?I n<-- Conductivity meter: Iq

Observation for DNAPL: J1. Q ra4 Calibration Date: '/~HoC',..,
Observation and condition of the well: 0,1::..· QNQC samples: -

Purge Method: IOtA.! -I1c-v
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: .,1 ~ ::>uk""crJ, J, Ie- f '--(~

1=V, 1ft' 01t.a/tuJ-cd r P(J1tA.{) Water Disposal: W~~ f.,~J",,~. .

. d(Lot1-. Sampler(s): rm tV OI11C. ~llle...

H"3o
J I

General Comments: MHtf 1iM~'

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 lJ"2.7 11~'f1

Time /O:S..l 1(:00 J{;O~~ /'/11 IIl7 11~'Z. I • II~

pH ~/<;- ~.'1/ ,=~q ~. (j.Q (,.to " .10 D ·ItI
Conductivity J~ .,s"C:> ~(., '")~ :J ~ 3. .l. },. ~ 1'1·1, 3J.z.
Eh
Temperature I,C;-. ~O JS.S" t-::: ~ is. C) 'S-.~ 11'.7 AS".7
Turbidity/color
Dissolved Oxygen .S-• .L~ 1.1'1 r .... ~~ e. Y'I· OS, 0.11' D.'tb.

Analyses Method Bottle Type j, !reservative Number Number MSIMSD

{......~U\o~ ~(}"I I L ~yvL.. '-- -rJU ~'l'.m ~/~I " -- -
VCC5 ~~~oR VrJtA. ~C.I 0( -

I

I
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Well Number: frtlLt - ~-.;2.:r. Sample Number: /~ I~C; Q.,J-QI Date: ~o

Project: RPAC Project Number: 92C0804A Task: 20C

Weather .Conditions: deAr Observations/Comments:

pH

Field Parameters Volume 2 Volume 3 Volume 4 Volume 5

GROUNDWATER SAMPLING DATA SHEET

Dissolved Oxygen (5 •~

Conductivity

Time

Temperature
Turbidity/color

Eh

92C0804A\FORMS\GWSAMP.FRM 2121/95

P.I.D. Reading: a: Measuring Point (MP):

Calibration Date ofP.!..,).: 7h~/oo Elevation ofMP:

P.I.D. Standard Calibration .Used: 100 pfJfvt.. }:.'!:(J I,vt,l~evation of Water:

Combustible Gas Reading: Well Diameter: J.-~

. I :}. I
Well Depth: ;L~. 3.2 - 0 ·s-r~ .is' Well Diameter Gallons per casing foot

I /C,.}¥ / C!§ij'Water Depth: I 7-.:z.~ - ().~o/ = 0.16

Feet of Water:
..,

3 inches 0.367

Gallons per Foot 4 inches 0.65

Well Volume: pH meter: fft2f. ),p. (,),+0

Purge Volume: Eh meter: "
Observation for LNAPL: J1,Ol"\1I!L Conductivity meter: If

Observation for DNAPL: t\CA L. Calibration Date: 9/.L,±!t) 0

Observation and condition of the well: o.k .. QAJQC samples: -
Purge Method: Lo lA..J +'(0 u.)

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ~ '" S tJ b.J1.1.e.r:. I b l~ i. l/""-f)

c1..tdlc o.;kd tvh,nj . d- e. CQI'l I t.J""«f Water Disposal: LA.Jo.A-u-- fc~~ .
I

ft..,r.Jl.,Sampler(s): DIMe... MlrI

General Comments:

Analyses. Method Bottle Type Preservative Number Number MSIMSD

r~ ........... l.s ~O4\ l LA- \-1..- - \ -
~\ (.t40rn 9.\~( \\. r -.
\)O('c. q ;"GaO{\ VOo.....s. t...lr c. l """'\ -
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GROUNDWATER SAMPLING DATA SHEET

Analyses Method Bottle Type Preservative Number Number MSIMSD

Ph.QN\"c; ~CJ 4./ \ c.. A;--..... ":.~ - -C 1 t4er~ 01.<:"'( II - I --
Vocs, "~t:."'jA VOc:L~ (..+e-.( ~ -

L

20CTask:92C0804A

Observations/Comments: ----------

Sample Number: (aq-" w .. 01
Project Number:

~OQ

RPAC

Weather Conditions: _--""'-"=:>OO..-",=--_--""-K.- _

Project:

Well Number: Y'" OJ- 4 -,.~

92C0804AIFORMSIGWSAMP.FRM 2121195

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time 120,.- J2-08 111b I ~z.~ /2.i'1 12'31; 1'20'5'0
pH ,..,,, £,.'1 "·f? L11 o.: .. (J

,

Conductivity if,S 3•• 7 ;r.q 1"; u r'f'"

Eh ",no;
Temperature 17.%0 r1-.0'f . {b.;z~ 18.'7 ..f' "'\:. (

Turbidity/color
Dissolved Oxygen ,."7t) . 0.S7 0.5';'" o/'t'a . .

\ P.LD. Reading: t"Y Measuring Point (MP):

Calibration Date ofP.LD.; ~!;'rlco Ele ation of MP:
•

P.I.D. Standard Calibration Used: 100 PPtlA XsobcA,.'~on of Water:

Combustible Gas Reading: Well Diameter: ~i1l

Well Depth: do<j ../ O~ O. 'Stj.:r ..2..~ .S:b Well Diameter Gallons per casing foot

/"1. ?5" -. O.S"'f -11.,;?1 ~Water Depth: 0.1'6.
Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: "'/'r ,r't bA- U,;tO
I,

Purge Volume: Eh meter:

Observation for LNAPL: 1t..#J1 e: Conductivity meter:
00

Observation for DNAPL: I'\ol\..L Calibration Date: 9/.-41-
Observation and condition of the well: tJ.ltc-. QAlQC samples: =-

Purge Method: J"VW" £/ow
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ;;1 " .sJ"vr.d'SIblv;:p
d'fd-,cdJ Water Disposal: ~.J-r.~

Sampler(s): MIU, DMC,.. e.e«;
General Comments:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I·
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GROUNDWATER SAMPLING DATA SHEET

Well Number: t11W ..q- '17-
Project: RPAC Project Number: 92C0804A

Date: 00>

Task: 20C

Weather Conditions:
---"""=-=--~~-"""-'~--

Observations/Comments:---------

P.LD. Reading: t7f Measuring Point (MP):
(

Calibration Date ofP.I.D.: 1/l. f.--/Cc> Elevation of MP:

P.I.D. Standard Calibration Used: /PO IP Jt\", ~sa £''1'" I~levation of Water:

Combustible Gas Reading: Well Diameter: ;2 lr

'1'1. Cy a. ~er =ss. /IWell Depth: Well Diameter Gallons per casing foot

Water Depth: I t: qq- O·S-V 11/2.70/ t§;t 0.16

Feet of Water: - 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: {-J.e:, 1". '"b~ ",..2.0

Purge Volume: Eh meter: \ t

Observation for LNAPL: bane Conductivity meter: \ f

Observation for DNAPL: t\,Qtn~ Calibration Date: i.4J- ;-. /00
Observation and condition of the well: O./L. QAlQC samples: -

Purge Method: 1(;, La.J .f (OLU

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ~ 4 SvM..uSl ~lt!~
t Ub •r'\j d.o, a:J..!d J PfJ~ dte.CDI1 Water Disposal: .Wrv/- V raafl'l1=

Sampler(s): MV OMC. ~1Le.
I ,

General Comments:

~ .,.l';~
Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 "Smuf'lleo

Time Id:5S N'.' 00 II :6:2 I I'(j~ )1: /1 11/7 I ':z:a. II 1.7
pH I '-. ';-:l.. .~q, 1... +J 't:...~ f,.,.4-:J- II. "17 •• 1fOC.' b.5"1
Conductivity (;,s. +. f'~.~ ~,. ~ ~:;.. 3 «6'8.~ . 1'1. , e,'.7 '9. /
Eh \
Temperature IS.~ JC:l:::- tc.os: I~.~~ .a.s c, ./S.'(tf I ''.If' I'.~
Turbidity/color - \ .. ,-

Dissolved Oxygen J. »«: I. It!' t. +'l/ t. uo o. '7'8 "·'2 0.'" O.zw.

Analyses Method

vo«/
(J I.c~1

ed.-C:;IO

Bottle Typ

l/t"lGL,

Preservative

--
Number

.\

Number MSIMSD

-
-

92C0804AIFORMS\GWSAMP.FRM 2121/95
I t1~ TINt.,S, p~

Q9.6 S'C
0.";'9 'DO....

scoEPA00006672



I

1
I~.·
~

I
i

.... J

:OC

'.' • l
,_...."

/
i/f /7 t': -;I-

".' • 4

.: 0.16 '.
~

0,367

0.65

Task:

, I

: ....11 .... ,"

2 inches

4 inches

3 inches

Eh meter: _

pH meter:

Conductivity meter: _

QA/QC samples: __----'''-- _

Calibration Date: __----'-_=-.:-- _

r '£. .. '" i3rt.,./~r: ,
I . ,
1 J .•.11 .::<: .... ' / t" ("

/1 ... ) '-I,' U'''''('''
I J

Water Disposal: If? c.l f'"'r:..~ -f~'-(A Ii

Sampierts): V ;t..t.C,...'V~/tt ,"-'1 a;,/
./

"-..,:" .. ... ..
Observations/Comments: -----------

J" ....

Sample Number: " :~_C' x. - t~- " , ',. - 0 L.
Project Number: 92.C0804A

GROUNDWATER SAl\'lPLI~GDATA SHEET
"-...... . ~.. .JJ :-: l

-:

. i .1
((a.I,·.!

CO,'V);, "h€.r iC?.7.

Observation and condition of the well: --'''''--''<...=.l""",-__

Purge Volume:

Observation for LNAPL: _-'-'-''-'"'-''-=~ _

Observation for DNAPL: __-"---'=>-- -;-__

Well Number: '("i -, ..:; .• S

.~. :'

P.I.D. Reading: -I Measuring Point (MP): _

Calibration Date ofP.LD.: q-:;L'S -¢"O Elevation orMP:

I
P.I.D. Standard CalibrationUsed: ~,I6"_,>er<v:s<,;'OiI·f ... Elevation of Water: _

i Combustible Gas Reading: \(1 (/Y.- Well Diameter: "") // t)t,/CI -.;;9'.....---'---'--"=--------

Well Depth: /5. G'S " Well Diameter Gallons per casing foot
1/

Water Depth: _...,......1.,..1.3....:.. ....:.5:.....'-1-'--__-.. --:-__
,. . I N

Feet of Water: (15", £5-/"1,57" J.:::'2.ll:L.I('::'OJ3;j(~)

IGallons per Foot: -------------

Well Volume: _

Project: RPAC

IWeather Conditions: C (Cf.-'"o/~'
\ -----:'--------
I
1i-------------------

Field-Parameters J Before Purging I Volume 1 I Volume 2 I Volume 3 i Volume 4 I Volume 5 I SampleI I

'jTjriie I ! '713 ! I i i i !I

I;PH I ! /»: Si I
I I !I I

Conductivity I I .( h I ! i I
Eh I I I ! II

Temperature I I I.~' Cfr;: I ! I
Turb idiry/co lor I I i I I !I

Dissolved Oxygen I I~ I I J.
I~'V/ ' 'i/JG!/", - n'a/«'· .::iI-t,,/."!Lie;!~ Clil

Analyses I Method Bottle Typt:--r Preservative I Number ! Number MSfMSD !
c.J; { . tte-« I 1/5"/ ,A",rl Ix..-" I .---- I i i iI

eve' s I q:;.'J- (., i: ,:.; VOn '). I lie:; " I 3 I I
Pi 0" 1Y1 / n: t1S I ~,J. 4/) i A·t1! hll' I I I I

-----
I ~

fit., S - •• ..,.,... !.vfLJ-.J$ 7tJ 70 / f?i)?.O l~s't"11 L.. (J( '" I /)Irr',,:,, I I I \
(I I I I

\ \I

I I I ! J
I I I I

I
I
I
I
I

I
I
I
I
I

scoEPA00006673



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I

I

ISample

'20C

0.367

0.65

0.16

Number MSfMSD

Date:
-...,<-4~'--t'~-

Task:

Gailons per casing foot

-

j I I

i Volume -l i Volume 5 I

I I !

I I I

I Ii
I I I

I I I

I I I

4 inches

3 inches

92C0804A

I
I

-

Well Diameter

Well Diameter: _-"'=- _

Observations/Comments: ----------

QA:QC samples: .,.-__

Purge Method: _--=c..::..::.--..!..-='-- _

Elevation of Water: -----------

Measuring Point (MP): _

Elevation ofMP:

Conductivity meter: _

Calibration Date: ------------

Sample Method: __""'-=~L.-:::=-....,- _

pH meter: _

Eh meter: _

Water Disposal: --=/"1.:....-o"--Y'\.--"'>(. _

Sampler(s): J:::...k-It!-, J'¥t V,

I ==:;;=====:===========:==:======
, ~)
I ~

~

Preservative

I Yolume Z I Volume 3

I I
I I

I I

Project Number:

Sample Number: :;..c' ;----r.:-, L,_ - C /

\ I

~i I

I Before Purging Volume 1

RPAC

GROUNDWATER SAl\,lPLING DATA SHEET

Project:

We!l Number: -L.::..>.----= --'-....

i P,LD. Reading: ---?;2L"'----------
Calibration Date ofP.LD.: __. ~'-'O_~/_"J-- _
P.I.D. Standard Calibration Used: -------

Weather Conditions: ---.,..>'=:J..oL.a::..:...=.:::f- _

Well Depth:

Combustible Gas Reading: _

92C0804A\FORf"IS\GWS ....\{!',FR1'1 Y21:95

I Field Parameters

Ii Water Depth: _

! Feet of Water:
I -------------
IIGallons per Foot: -------------

! Well Volume: _

IPurge Volume: _

j
' Observation for LNAPL: It 0 JIV2

I Observation for DNAPL: -no n..(...

IObservation and condition of the well: _

!1-------------------I Pump hoses and/or bailer ropes were.new, cleaned or dedicat-ed?

: dGO{;~~ b~t /~
1--'-"~.oE_:c=.....==~-==-::_ ___"'~_=_____==_=_ _

1--------------------
t General Comments:

I pH

I Dissolved Oxygen I

! Time

I Eh
I Conductivity

I Turbidity/color I
I Ternperarure i

scoEPA00006674



Analyses Method Bottle Type Preservative Number Number MSIMSD

~\; ll~ '301~ ~')f lID '" L. VtA H<:v <J
SO'(l '~lr 90+' IXIHOMI.- e:wJ, - ,

~[,,. MeAt' Itf'1 ., .,
vsc» 92"0 (S 'X~JW'\t,... ",,, t'Cu.... ~

'bi~t~ MtNTf1tt... b-c {" !e'COW'll ",..r. i-tt..'-

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time pt:~47 O'J~8 o~'t1 o'\&t9 d'l $1 1000 ~~.
pH "'1.01 1.~ 7·1PI 7.$5"
Conductivity SO., SO:~ ge.c; 60.•
Eh
Temperature l'.~O l" .04') L(, .19 1ft .'4."1-

Turbidity/color
Dissolved Oxygen I·,"'1 e.sa O.S'z. O.1f7

.t .-- - .

P.I.D. Reading:~ Measuring Point (MP):

Calibration Date ofP.LD.: P!-lt Elevation of MP:

P.I.D. Standard Calibration Used: Isor~lent Elevation of Water:

Combustible Gas Reading: Well Diameter: 'Zll1ch PVc..'
Well Depth: 7J·'7:51 = 73. I z: I

Well Diameter Gallons per casing foot
. /S.oiJ ..PJ: 1

Water Depth: Iu.«e 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: H4i"iha V 2..

Purge Volume: Eh meter: If

Observation for LNAPL: --L1/e?t'l. Conductivity meter: II

Observation for DNAPL: -.N,nt. Calibration Date: ~'-2g

Observation and condition of the well: QA/QC samples:

Purge Method: 2." svl,.. e«S'~ ~ '-of
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: 2 i 1 )v}."",rs'l, le

j)L J; ~/).f.d ~1h'!1J Water Disposal: +r(l'I'I~Ilo\'"~ ~,', I~ ~

"Det 4'1 fVV\A..(J Sampler(s): J'tf?ll. NM 'VI"c,, ' JI

General Comments:

Date: .,- 21' .. Op

Task: 20C92C0804A

Observations/Comments: ----------

Project Number:RPAC

Weather Conditions:
--=~~...!.:..:>~-----

GROUNDWATER SAMPLING DATA SHE~

Project:

Well Number: ,,4.flA/-Olf>· "6 Sample Number: - 0

92C0804A\FOR..'.Is\GWSAMP.FRM 2f2II9S

I
I
I
I
I
I
b

I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006675



GROUNDWATER SAMPLING DATA SHE~t()

20CTask:

Well Number: mw-OH- ..;:2.8 Sample Number: -0

Project: RPAC Project Number: 92C0804A

Weather Conditions: ~ . Observations/Comments:, ----------

P.l.D. Reading: --L-L.:::.......::....-."RF----- _

Calibration Date of P.1.D.: --....L.<l'---""=--f<.-I.--"=-<---

Measuring Point (MP): _

Elevation of MP:

P.LD. Standard Calibration Used: ItJd!'l'M.. .T..5:zPuy~tionof Water: -r..-~-----,.-.,.......",="==---

Combustible Gas ~g,;, Well Diameter: ;1.,1 (of ~ ,;:;'6/<::'0
....., -, "1r~(/tXJ., '"") ;. / JF;;";=;,:.~=======i===::=::=====:=~====;1

Well Depth: 'IJI<"-r.5':& .-. or· 0 Well Diameter Gallons per casing foot

~~~~ 114"1 ;rUl'tJt? / I ==s~!5l5~=============
~Depth: ;PI. IS ~O."Q -to .13. fo ~ 0.16

Feet of Water: 3 inches 0.367

pH meter: _

Gallons per Foot: _

Well Volume: _

4 inches 0.65

Purge Volume: I Eh meter: _

Observation for LNAPL: 1-1'5., };, d ,~ed ).1 Conductivity meter: _

Observation for DNAPL: ....~ Illd I~ Calibration Date: -----------:---:;;0
Observation and condition of the well: o. /t::::....

SampleVolume 5

}

... ..,."J .ft

Volume 2 Volume 3 Volume 4I,., -/<;r--.,Al ., ... .,

, ~,.,}.
J ~- -, ,,..,,--

Before Purging Volume 1£- -
pH
Conductivity
Eh

Field Parameters

Time

Temperature
Turbidity/color
Dissolved Oxygen

Analyses V Method Bottle Typt: Preservative Number Number MSIMSD

... AAAl) 1tr 'Ur., - ~ / r '.r ~
" I, I ,

92C0804AIFORMS\GWSAMP.fRM 2/21/95
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20C

Number MSfMSD

Date: -.I-f-"''''-''---

Task:

Number

Observations/Comments: ----------

PreservativeAnalyses

Weather Conditions: _c.=L..-",~=.A""",-,--,&",-- _

Well Number: Mw - O$"- z.~ SampleNumber:W'-Q/

Project: RPAC Project Number: 92C0804A

GROUNDWATER SAMPLING DATA SHE~

P.I.D. Reading: 2}.j 0 "r\? Measuring Point (MF):

Calibration Date ofP.I.D.: , - 2. <t .. 00 Elevation ofMP:

P.I.D. Standard Calibration Used: Elevation of Water:

Combustible Gas Reading: Well Diameter: z, 6W$.1
Well Depth: . Well Diameter Gallons per casing foot

tZ.·7-·~qt:. I
Water Depth: ,,..of-. ~ =- «(.~ 2 inches 0.16

Feet of Water: J~·Y- . 51.( :: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: f/h,. 'lab v?

Purge Volume: Eh meter: "
Observation for LNAPL: rJ~ Conductivity meter: 80

Observation for DNAPL: Nt/No Calibration Date: 't-t..r -OCJ.
Observation and condition of the well: QA/QC samples:

Purge Method: low f-lo.,v
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ~ "Svb. e VW/,o

7),j;?aiJ :.Ivbt"J '"
Water Disposal: W#.1-t.r ~.eJ'lf

J2U,0t1 • f V'Mf Sampler(s): V~(.. 'R.Q..t< NM
General Comments: N'~ Ie 1-1- V.tl' ){(f (9 taft ~r i-en sfrbtt, od~l'.

I'

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time L1 0 t !Jo'f "0" rn'f II"J..O !J)"-?O sr.
pH ".3' ". '8 " ·1). ".fJ7
Conductivity l?'. " 1(;.7 l~-t~ J~. ';
Eh
Temperature t~;; u. .2" ".&17 f'.tG
Turbidity/color
Dissolved Oxygen , .()'f D.,., ().&f~ O."I]".

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00006677



I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
r

Date: '1-'23"00

Task: 20C

[t7

nC0804A

Observations/Comments: _

RPAC

Weather Conditions:
--=""'~::>'+""""",--------

Project:

GROUNDWATER SAMPLING DATA SHEET

Well Number: -'..:J"-=---=- ..............

P.I.D. Reading: __ .;> • 0 Measuring Point (MP):

Calibration Date ofP.I.D.: '-2.:~ po 00 Elevation of MP:
::"'

P.I.D. Standard Calibration Used: IeOr 13,j;v~ Elevation of Water:

5/1/4 1Mk.1SCombustible Gas Reading: Well Diameter: Zll

.s ' IWell Depth: "3.or; -. is&./- s: Well Diameter Gallons per casing foot

- I
Water Depth: I L/.1..~ - .~ f./ ~ 2 inches o.is

-,

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: 'I1DYtP4f O'l..

Purge Volume: Eh meter: "
Observation for LNAPL: Ndll e. Conductivity meter: "
Observation for DNAPL: tV.:'~. Calibration Date: s-z» -CJO
Observation and condition of the well: QAlQC samples:

Purge Method: t../.;w I Ie IAI

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: Zn Svb. ·"'v~tIJ

dto/41'.bk .ded~f<,/ -,{.;ht~ Water Disposal: tre"~!hehl-r-mt.;(~+,
,(~Ge:»1. L)"".~. Sampler(s): .~R~ 1"'" I>ML., ~ , ,

General Comments: tNa.te,... ',S c..leo.r wi ~ ljd"(y ygllaw -frAt:-
.

",n
(VM '7"-~11 I

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volu neS ~ample

Time O'f3CJ ottY\f .oqctq 0'l'$4l' 1006 tOJ, In/~\ ,/0'2..0
pH 6.2..OJ r;.1f1 ;'.61 5'.~O !b./'! . ftJ .14 tJ;. '22\
Conductivity 'fl. V 't*.6 ~It.,q 72·; !"J~.( ... IL " £1/,X"
Eh I" III. ~ \
Temperature ~.'O ,(. .2-0 16.70 it.(). 7·~ ,n·':Z (?·iI'
Turbidity/color -
Dissolved Oxygen 1.~o 1..2') l.q~ J.'&l Ii." 'n.1n, e.tt I•

Analyses Method Bottle Type Preservative I Number "lumber MSIMSD

T~A f601t 3~ 4t1M~ wA -k'i 4 II~e6tC' 00kr 1)( rDaatL 4~1. - ,
~"'''~N etS-l ' , - (I'

vscs euo~ :3'7l o¥."1. VO Jt f-it, ~

ilme~ le (.f\~/] ·"to. f L" 2t;t)M' Ott" t'i~'t I

a"'ttl r-/01 \~ ~ 1-'10,' lJ'1;o0.-, ;~\~ - ~

~t~t. ~.,,, .f ()(~.' ,.,t~ If. OW I'Z. t\k 11'R lfoS l)l ~OO.,;lt III - Pf..h. (.,,"~ .5"" 1':ur; he 1z.e,..e I.css.

SCOEPA00006678



92C0804AIFORMS\GWSAMP.FRM 2121/9S

20C

Date: '-1.
-f-~"'-""'''----

Task:

Observations/Comments: _

Sample Number: _--:..~o!--~=--=-+

Project Number:RPAC

C(oudl/
7

II7~eo/;,6te I

GROUNDWATER SAMPLING DATA SHEET

Weather Conditions: --'-':..l..-l<~<-C...f'-------

Well Number: _"':"'::"_:JL-~::"'"

Project:

I P.I.D. Reading: 0.0 Me<iSliring Point (MP):

Calibration Date ofP.I.D.: qh.~ Elevation of MP:

P.I.D. Standard Calibration Used: (I)~m l)(3 bu-fMf. Elevation of Water:

Combustible Gas Reading: Well Diameter: 4{t
?~<':-

'ttO.f7t rWell Depth: 1"0(.. Well Diameter Gallons per casing foot

/7. 'l'Water Depth: rt>c. 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: tmdba 1/:2
Purge Volume: Eh meter: II

Observation for LNAPL: lJDNf" OIJ~ Conductivity meter: II

Observation for DNAPL: ~~ t>f35~ Calibration Date: 00 K'
Observation and condition of the well: QA/QC samples: --

Purge Method: WW flaw
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: n " 5viJ jJtJtf1;J .eX

Dc d )(4 tt~ -n) ~Jv1A- _ .
»

-;reCl/~Water Disposal: tlZ ()

\)~ (0 n«o.f1,t1. iJi/n)~ Sampler(s): 121<12/ bt-1C . ,1,{jM
!Sh7\,a;

; 7

General Comments: nll'E l't-tfo

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time }l.f;lS' I LfZO /1./25 /'C-I-So 1"11/ tlO
pH ~.Ie 1',.., . 'K'b (,",I8'h C..,·7"/ ,
Conductivity 3Y,7 .3L{ ·0 34~2- '2;3,g
Eh
Temperature IIf.51 14·'10; /5.h~ rc. .2"\
Turbidity/color
Dissolved Oxygen ;,oq O.lje, D,50 (0. ~ D,

~

Analyses V q; Method Bottle Type Preservative Number Number MSIMSD

'604/ Ph;/)fJ!s It-/J?ht:/ -- 7
5('/~1 rhl tPJh. AMNr - !
<llt.. lB vCX'.-'C. /A),4s flCf ":?
'X".-Q ?",;) Sl'tYJl-VO! /9r?Jber - /

\?',;Z (20 1J(~X~ (J, S" .4?...,.(5/// - .::J

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time t(Jc.( 0 I o W~ Int.l c:r 16~t.{. II oI 11\0 ShA' n~f
pH a».~ .. - LI.4~ LI .cit q q:;

~

Conductivity au .'1 ai-o s-.« rt 0
Eh ..
Temperature Im,1, I b'<b J(~ • '1 /7.I:J
Turbidity/color
Dissolved Oxygen ().f?'1 0. c;~ t'. '55 0.'7]

PJ.D. Reading: 2.$1 bPM Measuring Point (MP):
, I

Calibration Date ofP.I.D.: 'i-VB Elevation of MP:

P.I.D. Standard Calibration' Used: (00 Elevation of Water:

Combustible Gas Reading: Well Diameter:

3'l.l['- ~&/ J
,

Well Depth: . ~ 3:;·iG, Well Diameter Gallons per casing foot

, f '
Water Depth: rz..· '*' -. ~" ::: rz .t 2,- 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: He.Vth4 o-z
Purge Volume: Eh meter: If

Observation for LNAPL AJ()~ Conductivity meter:
(/

Observation for DNAPL: ,4/nwr 6 ;r\l.' Calibration Date: q - z.. B' - 00

Observation and condition of the well: QAJQC samples:

Purge Method: low ~ '0.-'
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: s."S t) b f Vf,CoC f
di-5" ()si j,/L rledit.Ar-lJ -&h,1UJ Water Disposal:~~~r.

. k!ktPt? .(JIJ"o/' Sampler(s): ~J4cI ({ 121< 1 wJM
( ~ PNdPL - Vcvk bVQ"v" wj aloeGeneral Comments: 'V" I V\c,

.

Observations/Comments: ----------

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Date: 't - 2Z -00

Task: 20C

rell~

Weather Conditions:
_-.:::...=~~------

GROUNDWATER SAMPLING DATA SHEET~

Well Number: MW - 06- 3 r Sample Number: / g. - (<"') c.u:O!
Project: RP AC Project Number: 92C0804A

Analyses Method Preservative

-
"

Number Number MSfMSD

I
SCOEPA00006680



92C0804AIFORMSIGWSAMP.FRM 7fl1l9S

B(~tlottJ

GROUNDWATER SAMPLING DATA SHEET

Analyses Method Bottle Typ.: Preservative Number 'lumber MSIMSD

!?,~qo DI'm<. ((1 .s fr7Y? /;er: - ~

Field Parameters Before Purging Volume 1 Volume 2 Volume3 Volume 4 Volume 5 Sample

Time IS2' [t~l; '"J, I5'Jr JSOQO 1t:;,'1S" "00
pH '.Oq 6.1.1 'j~ (,.1~ I
Conductivity '3Z.& -1',9 .;tI,C{ "''',0 ')
Eh c
Temperature Ir., " -s /1, 'Z. n. 'S ,.~t

Turbidity/color "!)l:.l
Dissolved Oxygen "l·32 ',1.0 t. ;'1 ,.,' 1-

Date: q /2 g
/

Task: 20C

Observations/Comments:' _

Sample Number: ---4---==---=~-"':'-=-__

Project Number:

Well Number: ~'IJ-Ob-S

Project: RPAC

Weather Conditions: ---.s.C..t-t..:.;{O~(),"",J..;:.V,--__--,- _
I

P.LD. Reading: 0.0 Measuring Point (MP):
_.

Calibration Date ofP.LD.: q-~ '8 Elevation of MP:

P.I.D. Standard Calibration Used: /OC?&jIJ/}1 l50bv+~ ..t. Elevation of Water:

Combustible Gas Reading: . Well Diameter: ,,;2" ptJe-
I

,_tt'

Well Depth: 2g .tt" it> ( Well Diameter Gallons per casing foot

itt. ;"2-
,

Water Depth: 1'VC 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: r/c«, b a v'2

Purge Volume: Eh meter: '1

Observation for LNAPL: ~~ C05t'(.v~ Conductivity meter: If

Observation for DNAPL: ~ ...i'" o~~'R.V'd/ Calibration Date: e- :l 8

Observation and condition of the well: QA/QC samples: ..........
Purge Method: &1W -blow

;yh ..
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: Sub pvm,tJ

cled/cdd
(f •

tv61 '-'J Water Disposal: vtI:lhr- !ria tme 0 /:

e4.CJ)(J !Jvrnp Sampler(s): V,1AC . ~/? f2 1 1tUiV1
I "

> •

General Comments: 5h'\ fltf P/'e L'66.
LJ-tT1rt. yc (GUI\1 •SL 1VA.f,O

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006681



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~ 2:5'
20C

Date:
--'-7'-"=.....<----

Task:

Well Number: ---"--'''----'''''--r-< Sample Number: ) -c;W- 0 I

Project: RPAC Project Number: 92C0804A

Weather Conditions: --,C=7-'-(.....0'-")I.u..Jd"'-";y<.-_____ Observations/Comments: _

/

~Pf6f~
GROUNDWATER SAMPLING DATA SHEET

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time Jiw ~ • /LlI$ i4 "'7(""""\ ILl '2. 5' ( 430 /i.( t.( 0 i i.f'f&7' i'15'D .JT:,~

pH (0 I ~'5 I~ . ~1 f. -4~ (~·r.t.O (P·,-\D Ik »e
Conductivity ~.l .~ C'Jf.7 ?) «.s '1'5·5 a ,,- s' ~S-,G

Eh
Temperature I~. "1- iu-e«: (<eo /~.oro I ~ ..;< 6,8
Turbidity/color It;. g C
Dissolved Oxygen ~ .10 ( , ~-lj (-DC; 0.715 [).7 ) O.7tt

I

I P.LD. Reading: --!:L'_O Measuring Point (MP):

Calibration Date ofP.I.D.: (~ - ~"& Elevation of MP:

P.LD. Standard Calibration Used: !Ooftm /,p/JlJW,O. Elevation of Water: .
1 " 91v. i jQ !C5>S- p.>I'<=-Combustible Gas Reading: Well Diameter: t..;

i

Well Depth: 10 I &.tit 'Tt>c" Well Diameter Gallons per casing foot,
Water Depth: (&. lif rec, 2 inches 0.16-,

Feet of Water: 3 inches 0.367

Gallons per foot: 4 inches 0.65

Well Volume: pH meter: -r'tC),J /-?C4 !/,x

Purge Volume: Eh meter: I(

Observation for LNAPL: tJf)}JE Conductivity meter: If

Observation for DNAPL: ,yO~. Calibration Date: C;-623

Observation and condition of the well: QAlQC samples: --
Purge Method: I?wf!!cw

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: d. II Sub t.2 i.1Y1P
'De die ~_l.l,~tA fa bi l~ t/zG:1 I

Water Disposal: -t6ea ImcnI=
Ve-COt1. J2V~ Sampler(s): &//11, !?;{/l VMC

J
General CommenJ: $" - PtS 11 ttl£. 1lf5P WI'·

.

Analyses Method Bottle Typt: Preservative Number Number MSIMSD

I11A J\Qq() V (' 0 X. In".; /br7br7 r t'--- 2
<,::1

I
I

92C0804A\FORMS\GWSAMP.FRM 2/21195

I
scoEPA00006682



I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I

GROUNDWATER SAMPLING DATA SHEET

Well Number: V\}- is- I Sample Nwnber: (CfLj-6W-C\ Date: '7 2 'i
N"1

Project: RPAC Q,/;;'Cf!Oo Project Number: 92C0804A Tas~: 20C

Weather Conditions: CIQud~ Observations/Comments: e\CUo' Ye\{o\,IJ 6 turb;J

P.LD. Reading: ¢ Measuring Point (MP):

Calibration Date ofP.I.D.: q-t<g Elevation ofMP:

P.I.D. Standard Calibration Used: to°rpm Isobvt5~"ll Elevation of Water:
II

Combustible Gas Reading: Well Diameter: J pUC

39· '80
I

Well Depth: Well Diameter Gallons per casing foot

S., ,
Water Depth: 2 inches o.is~·sg

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65 I
Well Volume:

'~
pH meter: H/1r,ha. U/;L

Purge Volwne: Eh meter:
,1

Observation for LNAPL; Notte, Conductivity meter: ;1

Observation for DNAPL: !lbf1e. Calibration Date: q -;;q -00

Observation and condition of the well: /1OK ~ QAlQC samples: ---
Purge Method: Lou Mc>0J

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: 01/1 Sub. !-Ji.lQ11J

ZJedtced-w' -,0he
~ I

Water Disposal: flzO fn:-atmr;.vvf
Deco/) . ;?vtnp. Sampler(s): D/1..1C, IVJM Mit!

I . , ,

General Comments: flCLrJ botfol'Y1 FE Z'~ '7 0 Ie .: , 119 L,

Co(Y)tJ Jf'rt((2 tJUl"q/~ (2 !O,}.O / J ctfi1}) Ie.. -hm~'6J 105D
,~ v / ,

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time ;();)O Jr, ') 5' I () 3() 11J35 /tJ~{) IntJ?
pH 11{: 4'?:> ~.l/q <.~Q 5, c:,? 'l. G7 tj ~i.tI
Conductivity 0, R b (J. ,5('q r'?,~31 o ·1~2 0,'1'12 t)..4 Lf.!J
Eh
Temperature I 3 . 1.0 I'Z ·7 n » IS' 1 /0 .0 It/,O
Turbidity/color
Dissolved Oxygen Q·aO 0·7/ °'50 o- ~l3 (J. 'it{ c? ,'if '9

Analyses Method Bottle Type Preservative Number Number MSIMSD

(..iA\6(. yteflolc q,5 \ A -r - I

VO cs g-?<oO L3 i/OA" Hc../ .3
10, OlLl ns (f-v('l~ 'if~"'O ffl-nh>J/" - 2
M.PA"f'i/lru!;t(fl,i11 "1 L/ 1":;.0 / UJ 0 ;W d'5()mL -;i;Ld 11/, me J

I 0

92C0804A\FORMS\GWSAMP.FRM 2J2Jl9S

scoEPA00006683



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GROUNDWATER SAMPLING DATA SHEET

Well Number: !Ar 1$- 0 Sample Number: tOJ"} ,..fiw -0 I Date: '1- Z q -00

Project: RPAC Project Number: 92C0804A Task: 20C

Weather Conditions: CLQUOL( Observations/Comments:

92C0804A\FORMS\GWSAMP.FRM 2121/95

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 I Volume 4 Volume 5 Sample

Time '718 q ~3 q~F 933 q3~ qLl3 Cf4!! <1S'tI
'pH ,1'" ,0;) .(no S:6f <./4 S,/'t- S. ,q 5"-20 .5:2.0
Conductivity 5 c t/ )0·3 fro 'f 55·g 5'), ~ 51. ~ 55'~ S5''i?
Eh
Temperature /3,3 Ig·,/ ? :!J.f, /'1."3 /I.(,f /"1 .5" 1'1'5"' /4 . '-(
Turbidity/color
Dissolved Oxygen /·65' / '01 /. () 2. o. ?fiJ 0.'''( ~, "5' o . bO a, S-9

Analyses Method Bottle T . , Preservative Number Number MSfMSD

('1111. r4n"lo <{{51 /frY/her' --- /
VbC5 9;':J(",0 B V°I'7.s flc/ J

l)/t'! \t.1A /Fun" 16 get "In it!Jmhv ~ cJ
vf.. l h/p';'i/< 1tl--trJ'GJ rro.r. L',. /)Jh.) I. ''- J~'

7 I /

I

P.LD. Reading: d> Measuring Point (MP):

Calibration Date ofP.I.D.: q -d..~-GO Elevation of MP:

P.LD. Standard Calibration' Used: .100 Pfn'1 ISOb\) j-l'e./'eElevation of Water:

Combustible Gas Reading: Well Diameter: L/. " f? J c-
03-3(1Well Depth: Well Diameter Ga~lons per casing foot

I

Water Depth: /3,'17 2 inches 0.16

Feet of Water: 3 inches \ 0.367

Gallons per Foot: 4 inches 0.65

( Well Volume: pH meter: Ho¥"tba 062-

Purge Volume: Eh meter:
if

( Observation for LNAPL: tt/Otl.e . Conductivity meter: I{

Observation for DNAPL: NC;f\fL. Calibration Date: q -;18

Observation and condition of the well: (kJ. QNQC samples: --
Purge Method: C~ e.u pto hi

Pump hoses-and/or bailer ropes were new, cleaned or dedicated? Sample Method: ;J il ic.Jh ovm».
O€.t,t aJ-d . -t-ube liz-o

r If

Water Disposal: ~eof

Ye.r Q n. fNtvtf. Sampler(s): DtL1c tJJ/f/I. HAJ
General Comments: .{;,nrovS );rat"'l ~.b

)

I

~(J/YIVlIj8'VLU. u?U'({j(~ ~ '0, :15 / StLWJJ '.e -ft.w.'(;J qr;-,
i. \ 1\ J"

I
scoEPA00006684



Volume 5. vOl ~mpleVolume 4

l?o' ~ 5"
Volume 2 Volume 3

ts .27

1"1").0
Volume 1

'2?,O

GROUNDWATER SAMPLING DATA SHEET

Before PurgingField Parameters

pH

Dissolved Oxygen

Conductivity

Time

Temperature
Eh

Turbidity/color

Well Number: ,/fSW-o I Sample Number: ,Q6 - G-tv- Q I Date: cr·z.q·tJo

Project: RPAC Project Number: 92C0804A Task: 20C

Weather Conditions: CUVr7..) 60S c Observations/Comments:, ..

92C0804A\FORMSIGWSAMP.FRM 2121/95

I ?,I.D. Reading: 0.0 . ,. Measuring Point (Ml'): TVCc
Calibration Date of P.I.D.: 't (2.&/DO Elevation of MP:

P.I.D. Standard Calibration Used: 100 lJoPyn (~O kv ~r'e" c Elevation of Water:F,
2/ 1

Combustible Gas Reading: Well Diameter:

lb. a»
,

Well Depth: TD(; Well Diameter Gallons per casing foot

S, b6 (Water Depth: ~C 2 inches 0.16

g. flf
.-

Feet of Water: 3 inches 0.367

Gallons per Foot: 0./631 4 inches 0.65

t, 33Well Volume: pH meter: tee!'1pc.. &2..2-

Purge Volume: Eh meter: ZObservation for LNAPL: [)\I?e. oh~erv eg{ Conductivity meter:

Observation for DNAPL: nOIlle.. 00 sel'lfc..a Calibration Date: q /2-0,/0'0
Observation and condition of the well: QA/QC samples:

Purge Method: bell te-
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ba. te v:

de d,. Cfi. ie·&I.. d;vef4hle, hql'I.~ .. Water Disposal: uJfJ.ffr -free. .:: t-
.. Sampler(s): Nit!! MAl OA1L

General Comments: >j/fft]1I£ 17J?1~ ;; 13"'5" Eef),.l:-- ..

Analyses Method Bottle Type == Preservative Number Number MSfMSD

~oL./:1
:=-

PhpYlots (It rOOO/l1L awiJ '--,

ot: Pe f~S /PC~ ~oBI /tx.~~ If;( (OOiJp1'IL lJ~h --- I
OG fh~Sr7hifM 8t "! I (,x. [too Y'I Lasc]; -

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006685



I
I
I
I
I
I
I
I
I
I
I
I'
I
I
I
I
I
I
I

Date: 1· Zq, 0 0

Task: 20C

"'l.'.IO Sample Number: ('15- G-W-o I

GROUNDWATER SAMPLING DATA SHEET
A (,

Project: RPAC Project Number: 92C0804A

Weather Conditions: {./.,.D lJr} If I (PO;. Cbservations/Comments: _

Well Number: --,-~<':""'~---=->I

92C0804AIFORMS\GWSAMP.FRM 2Fl1/9S

P.I.D. Reading: __).1/A Measuring Point (MF): T-ot-

Calibration Date ofP.I.D.: -- Elevation of MP:

P.I.D. Standard Calibration Used: - Elevation of Water:

Combustible Gas Reading: - Well Diameter: 1 u P'v'L

Well Depth: lb. 40 Well Diameter Gallons per casing foot

Water Depth: '}. 9 I 2 inches 0.16

If) . 40 - ~_ "J J 6.'M <,

Feet of Water:
-::. 3 inches 0.367

Gallons per Foot: .us: 4 inches 0.65

6 d' x./G)2: ;,o'i 7a/~vWell Volume: . .'1 pH meter: HtJ t..tl] p, UZ;z.

Purge Volume: Eh meter:

Observation for LNAPL; !}rJVlt o~rerv~J Conductivity meter:

Observation for DNAPL: V\C /lie ohre;()~d Calibration Date: '(·L'l.O{)

Observation and condition of the well: QAJQC samples:

Purge Method: B·41ux.
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: CA-tu::K

Jed." ccdftL d7Sf(jCtt)e- ialaer Water Disposal: W;f71£ rJ(t;"""f!r,hJe-r
Samp1er(s): j)/Ylc. iJ/JIl,jV1t1

Fe J.'"L =-- "f. 0
J ;

General Comments: U50 S/frIIPi-C TIM€'. ", /c.
W~ .f&fr rv~f1) ANES, ,

, 7

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time lOllY
to'l "

/0 C( 'a JOJ;O
pH ", B5 b. &" ~. b'.l 6~1C

Conductivity O,15i., O·15~ 19.IS'S O,lbY
Eh
Temperature If. 0 J -/6.8/ , b.~1 Ib .5;
Turbidity/color
Dissolved Oxygen :2·6"2 '.57 '2.. l~ '2. 1./

Analyses Method Bottle Type Preservative Number N rmber MSIMSD

~ f1~e"ol) 8o'i I III fOOD f/f\i- fir,,4 -
OC fe.sh /-Peds 80'0/ I roo s},. I~ (000 v?1 L aIM/':' -
06 fhOJPuG.'od f31 '-(I IX. {OOO III l- acA h

scoEPA00006686



:OC

0.16

0.367

0.65

Number MSfMSD

Date:
---=-~'--"---

Task:

Gallons per casing foot

Number

4 inches

(2J;J;J
:; inches

Observations/Comments: ----------

Conductivity meter: ...,-- _

pH meter: _...1...-!.~~.=--~_ _""_'''''_''_'''''_ _

Eh meter: _

Calibration Date: __IO----.:.~.::...f:a,b~I~~O=---.,;-----
QNQC samples: D(;f/ g Ins.c.J.e:) lJ1S//}'\.~~
Purge Method: la w -flo w
Sample Method: ';;J II S Gltl'Yt US ,; te .
Water Disposai: L0oJ.-..e..t f..r~M~
Sampler(s): ~ rJ~ fhJlJ

Preservative

Sample Number: 0 (

Project Number: 92C0804A

Bottle TypeMethod

J:t. 3 t-

RPAC

Analvses

Well Volume: _

Well Depth:

Measuring Point (MP): _

E.evation of MP:

P.LD. Standard Calibration-Used: ICQ P.!'M 1'£cJf:,CI!; I~tion of Water: _

Combustible Gas Reading:__________ Well Diameter: --.ld=-_4> _
Well Diameter

P.I.D. Reading: __--.;&{{•.H""'.. _- ,
Calibration Date ofP.LD.: /t:J /3 /0 0

i

Project:

GROlJNDWATER SAMPLING DATA SHEET

Well Nurnber: --+-+-J!~=--"""""':C-'

Dissolved Oxygen

nC0804A\FOR.\lS\GWSAMP.FRM 2121/95

Gallons per Foot: _

Field Parameters

Conductivity

Time

Eh
Temperarure

pH

Turbidity/color

I
Water Depth:

Feet of Water: -------------

I Purge Volume: ----- _

I Observation for LNAPL: J1..a,n. '!-
IObservation for DNAPL: --'-n-="'-'----"f4.-=e~-----

IObservation and condition of the well: _
I

I Pump hoses and/or bailer ropes were new, cleaned or dedicated?

I fV~ d.~IItJ l-ub;ftJ d~"(ald

IG_.rnlcmnm.~, ---- _

I I I
I I
I I I
I I II

I
I \

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006687



• .... 1 .' S'.~ c .. } ~

GROUNDWATER SANIPLING DATA SHEET

-
Task:..

.,;)
.. ,r

20C

.. --J.'" _' .

I

0.16

0.367

Gailons per casing foot

~)
3 inches

Well Diameter

Water Depth: __--'--'---''-'- _

Feet of Water: _

Well Depth:

I P.I.D. Reading: --,.".&:;..£-_. Measuring Point (MP): _
r

Calibration D,:e ofP.LD.: /Q /3/0 0 Elev~tion of MP:

P.LD. Standard CJ.librati~n Used: )~()p'/1A.. /.s()b~k.j (UcEElevalion.ofWater: ,_,,-- _
;/ ~,,,

Combustible Gas Reading: .• \~~l: D~a1Jletl<r: _'---'- _

Gallons per Foot: _ ~ inches 0.65

Well Volume: _ pH meter:
II Purge Volume: -------------

Observation for D1APL: --."-'''''''''''''-'--'--=-----
Observation for DNAPL: ---"----"'---''-'"'''-------

Observation and condition of the well: ------

I
I
I
I
I

'Field Parameters I Before Purging I Volume 1 I Volume 2 I Volume 3 I Volume 4 ! Volume 5 i Sample I
Time I IOJ..2.0 I I I i I ICI:~4~'1...,.I~ !
pH I (c.~ I I I I I i

I I I

Conductivity I C) / '+~ I I I I I I
Eh I I I I I I I ITemperature I ta- Kt-j I I I 1 I! I II

Turbidity/color I I , I I I
Dissolved Oxygen I 7.~3 I I

I I II I

Analyses I Method Bottle Type I Preservative 1 Number I Number MSfMSD -,
! I

I I I I I
I I I I ! J
I I I I i, I I !
I I I I
! , I ! I
I I I I I

!

scoEPA00006688



Sample

20C

0.16'

0.367

0.65

Ud..O

Task:

Date:
--'--'----'---...,J--_

Gallons per casing foot

6?~7

(~'S

Volume 5

/(}!.3!oo

4 inches

~
3 inches

Conductivity meter: ---,:--- _

Calibration Date: _~'---'---=-.L--''''-- _

QAlQC samples: _

Purge Method: I04..).f(o~

Sample Method: d II 50 f,1vt.e.r"S l1:Jle4'u~?

Water Disposal: ~f~ r"'rl,~
Sampler(s): ile lZ} }1) M JrYl;f)

pH me rer: --':..J.-",--,--,-~",--_-=c.=.=,---- _

En meter: -r--r- _

Project Number: 92C0804A

Observations/Comments: ----------

Samp ie Number: -!-/-L..""----'~=_=..J

Y!..D rl e.

dOn e.

P.I.D. Reading: IS. :3 Measunng Point (MP): _

Calibration Date ofP.I.D.: 10 1.1/00 Elevation ofM?:

P.I.D. Standard Calibration Used: JtJO~M (St:1 /;v')/eJfn~tion of Water: _

"'l I'Combustible Gas Reading:__________ Well Diameter: -""~:::-- _

Well Depth: 4S . ?-s= Well Diameter

Water Depth: . /7=. " ~

Feet of Water: -------------

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

P u!Y'2 d t:=<.oYiI d.,.d tI e:;;..I-e:::f. I-vbiJ\¢j
I 11 1

./

Observation and condition of the well: ------

General Comments: --'-"-'--L..-..:-'-f-"'P-......",'9------------------------

Well Number:
-+--'---"'~~--'-~

GROUND\VATERSAMPLING DATA SHEET

Dissolved Oxygen

Field Parameters

Project: RPAC
t

Weather Conditions: 0 11 e!'f~T

Time

Temperature
Turbidity/color

Eh

92C0804AIfORMS\GWSAMP.FRM 2111/95

Analyses Method Bottle Type Preservative Number I Number MS/l\'lSD I
I \

I I
I I

I
\

I I
I ,

I
Gallons per Foot:

IWell Volume: --------------
Purge Volume: _

Observation for LNAPL: - ,.L.:!-~ _

Observation for DNAPL: -_~.u-~ _

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006689



I
I
I
I
I
I
I
I
I
I
I

20C

Date: -+--~:.J-.I-~~_

Task:

Sample Number: ,q .. liJ ..D I

GROUNDWATER SAMPLING DATA SHEET

Well Number: "'-'-~---'-__

Project: RPAC Project Number: 92C0804A
r

Weather: Conditions: Cl.ct.J Y. Go J • Observations/Comments:. ----------

P.I.D. Reading: v·v Measuring Point (MF): we
Calibration Date ofP.LD.: tl-l,' -'0 Elevation of MP:

P.LD. Standard Calibration Used: (~1'" ; (a~.,J.,~rtc" Elevation of Water:

,-"Combustible Gas Reading: - Well Diameter:.,
le.,~' lOt,Well Depth: Well Diameter Gallons per casing foot,

Water Depth: (0.1(( TOt 2 inches 0.16

Feet of Water: B.lf8 3 inches 0.367

Gallons per Foot: . ('1~ 4 inches 0.65

I.J9 Cfi' levWell Volume: pH meter: HrA,&' ~1\.

)Purge Volume: Eh meter:

Observation for LNAPL: lIol'ft O~(f''''lt ~ Conductivity meter: )

Observation for DNAPL: """ t ()IIrfrvla Calibration Date: "'2.~. 66
Observation and condition of the well: QNQC samples:

Purge Method: $.",'/p"
Pump hosesa: d~er ropes were nebcleaned or dedicated? Sample Method:

ryfJ(;"."pelir~ r1 f s~ oJQ ~,c {flftr. 8"U
Water Disposal: {"4 II.}
Sampler(s): Mtl l "'1J.I•.AJ4J. ..

General Comments:
.

j:-;rr' /;<;~ ';;:0/
Field Parameters

Time
pH
Conductivity

Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample I
~ :0<.. ;l ~ 0') :.1.' tJ· )Cof.: It:;'

-
Turbidity/color
Dissolved Oxygen

Analyses Method Bottle Type

1~10ce,..L. awl,

IX. (01111\1.. ".. "

Preservative---
Number Number MSIMSD

I------+---+----t----+---+----j

92C0804A\FORMs\GWSAMP.FRM 2/21/95

I
scoEPA00006690



I GROlJNDWATER SA1\'IPLING DATA SHEET

20C

0.16

0.367

0.65

Date: \"\;/i I ac

Task:

Gallons per casing foot

I
I

'J,
l"\l/u /.;0

J "

92COS04A

J inches

4 inches

2 inches

Jbservations/Commems: _

Well Diameter: ----'-----------
Elevation of Water: -c----,----------

Well Diameter

Measuring Point (MP): _.-:...T1J..::.-_C~. _

Eievation of ?vIP:

Eh meter: -';- _

pH meter: __...:...:-=---'-'----'- _

Calibration Date: __~!-,-...L- _

Conductivity meter: _

Project Number:

Sample Number: ...:.....:::...=---=-- _

::.ljh... ~l""yh::
I

Ic: ,,"\<l..: .,.." l
~.rl 11/'-

Well Depth: h3bu itt..

Well Volume: _

Water Depth: _-'- _

Gallons per Foot: _

Purge Volume: _

Observation for LNAPL: _---"':"O='--__---J..--'- _

Combustible Gas Reading: _

Feet of Water: _

PJ.D. Standard Calibration Used: i OC ?yfY'
--'---r,+-,-----1--

Observation for DNAPL: .:..-- _

P.I.D. Reading: __ iO,-.~':: _

Calibration Date ofP.l.D.: (0 i'"t )'0C
-~~,i-=--==-------

I Well Number: -IL,- q-.s 2

\ Project: RPAC
I
i Weather Conditions: -=..5.:..'J:..:.f'\!c:..)'i1-·_.:..\;.:..\;..::.t.: .....:-__

1-------------!

I
I
I
I
I
I
I
I

QA/QC samples: _

Water Disposal: -'- ---1...::-"..-:...-+ _

Purge Method: _

--:,..'Sample Method: _~ _

Sampler(s): _~_=--;--_-'-- _

H"I
• 1 ....

j

Pump hoses and/or bailer ropes were new. cleaned or dedicated?
J 't"\ . .."" ~J_, .'; 1_ ! ,.1

i..{nC\1V;8,\. /.;,,'" "Ii. G·, I J1T~"i) It ill I): )/1(,\

Observation and condition of the well: _

i
!1--------------------
I General Comments:! ~~--:.---------

Field Parameters i Before Purging I Volume 1 I Volume 2 I Volume 3 I Volume 4 I Volume 5 I SampleI I

I Time
I OqoS I oqtO ! ()q 1':;- I o~ '20 I ()t12.l7" I 91:;C I 64+DI

i pH i I h.5"8 1 b. b'-t i &.6'i 1 b' ·66 I b·ft I
Conductivity ! I o. \1-'5 10. \2S- i o. I'Z.~ I C. 1"2.1- I C. 12.) I
Eh I I I ! I I I
Temperature I ! l't D~ ! \':1.2..~ I ;5.& L 1 u;. tf I is ,), iI

Turbidity/color ! i I I
,

! II
Dissolved Oxygen I I ~. LtC} I C·b'1 I o .t.t& I D .i1"-f I C .'tQ- I

Analyses I Merho j Bottle Type I Preservative I Number ! Number MSfMSD \

fihrvm ii I ~::'tl I i ~ te cc 11'\~ ch""~ I ---- I I
Cl1J~r h~;"b " I :,l'-' l'iltCCi'~~ Ul"1it I - i I \.... 1':>1

veer I ~,z..b~ f5 ),: 4G r'r'~
..v .) I M("'~ I I I'-Iv,-.

0;\»,,,;I i'" ~;'1.~""\ I 0"2 ,~c -:.( l\U'v I''''\'''' il\-¥1h I - i I
rI'ehr.i \ -k; ;""1 I (0l,j (c /3 \'''- 2.., C ,hl- P'),., I ,'iwC, I \

III. jj,t. I ~i)C i ~It, .i I \y: 9Jti".....
. I - I Jl-m· v (!~ 1 ~,t~\"1

r.. ... I r

IS;:,!) '"t~S I
92C0804AIFORMS\GWSAMP.!'RJI,,\ 7J1lf95

(.\:,{)/ C (./ /oSH 3 '1u,) ,"1/'1,'. )..;S~;;..)

f"tthCl¥'1C ec FlO

I
I
I
I
I
I
I
I
I
I

scoEPA00006691



Analyses Method Bottle Type Preservative Number I Number MSfMSD J
I I

I II
I

I i
I I I I

j I

I i
I

I I i
I

,
P.LD. Reading: '·3 Measuring Point (MP):

,
I

\Calibration Date of P.LD.: lo/~ loC' Elevation ofMP:

P.I.D. Standard Calibration Used: /00 lPM. 1"s~""~ACenof Water:

Combustible Gas Reading: Well Diameter: ;)
If

~ 3. IS IWell Depth: Well Diameter Gallons per casing foot

/I-#/?- I" C!E§0
I

Water Depth: 0.16
-.,

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65 I
I

Well Volume: pH meter: /'f(Jr. " ... ,-".0
~,

Purge Volume: Eh meter:

Observation for LNAPL: !(tJ2. I't <!. Conductivity meter: "
Observation for DNAPL rtone Calibration Date: /t)/J/l?O

-Observation and condition of the well: QAlQC samples:

Purge Method: 10W .flotA,)

Pump hoses and/or bailer ropes were new, cleaned 0' dedicated? s,.;-pi, Method: c2:£:A.<.iUS' j (~S' " 'f?
dc..e.oft. pVI'"v(P>. ded.,.~ .b!b'1'\;fN3terDisposal: u..) +f!/2~ tll\t-P;:)....

. JSampler(s): K;Il-JL, tUm. . r1C?;'()
7 ;.

General Comments:

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Date: ,I 0 I] /dO

Task: :OC

Volume 5 Sample

92C0804A

·~C 1- :.~-~. ':' _.- '_ r

Observations/Comments: ----------

Sample Number:

Project Number:

Dissolved Oxygen

pH

Field Parameters

GROUND\VATER SAMPLING DATA SHEET

Time

Conductivity

Turbidity/color
Temperature
Eh

92C0804A\FOR."'IS\GWSA."fi'.FRM 2121195

I Wei!Number: &'S\' a w -" I
Project: RPAC

Weather Conditions: 0 'Ie 1""C4.s. {-

scoEPA00006692



Sample

20C

{(,)!4/~(:

0.16

0.367

0.65

•..., 1
v.re

Task:

Date:
---"'--'~""::;""'~-

Gallons per casing foot

//2.

~.. A _ ./\-\~ ..>l
~:--) -- '-,

'%.t,.,
!.A

92C0804A

4 inches

2 inches

3 inches

Measuring Point (MP): ._---I
--- I

Elevation of MP:

Elevation of Water: I
I
i

Well Diameter:
------------- !

Observations/Comments: _

pH meter: __~-'-!...:...:..L:L~..'Lc=~ _

Ehmeter: __----'-'_--'.':...'-"<---"''--='=- _

Conductivity meter: .Jies:..'-",:....;).£.:..::<.:..-..:~~ _

C I" . D / .- / .. ia ioranon ate: _~U..L'I--,'7:..,.!·I....:::C....·(,' _

I Well Diameter

Project Number:

Sample Number: _~~"----=--==------"c; /

GROUNDWATER SAMPLING DATA SHEET

RPAC

Field Parameters I Before Purging I Volume 1 Volume 2 I Volume 3 I Volume 4 I Volume 5 I

Weather Conditions: C L C~'Lr-----------

-
ITime I I /Cl.{4 IO~) It e ~S iweu-'~ i I

pH I I 1P·8· { ~ ~e.t 10.S6 I I I i!

Conductivity I I C· ucc: Lfl? I .1.427 I 1 I I
Eh I , -, I I I I I
Temperarure I i /' ~'-j l"t. ~5 I/Loof.iCf I I ! I• ., .• j

Turbidity/color I I I 1 I I
Dissolved Oxygen I .~J, ~ Z.5"e'J I ~.U I I I i

I P.I.D. Reading: _

Calibration Date ofP.I.D.: !cl '"t'_~..L..--__---::,....-__

P.I.D. Standard Calibration Used: 1(l~lJ)v"{\ ~y bv1~
Combustible Gas Reading: _

Well Depth: 2',~\ 1tt.-

Water Depth.: 11,1 ·fn' 'Tt)t-
Feet of Water: ~,. 5'''' It; .". S .lit 0
Gallons per Foot: _O_·-:.{_~L'_=2.- _

Wei! Voiume: O. rU2,t i.ot ~ O.q6~A1:::; l,al
Purge Volume: _

Observation for LNAPL:----------
Observation for DNAPL: _

Analyses Method . I Bottle Type Preservative I Number I Number MSfMSD I
)t,i' flO (, .k4! I 1-'< !000,." ,1fl1h --- I I I

(hi "V' H(.rl.l\ 8" I:i I I i I /r)(;{/ wl1 d,01 b - I I
VC>(, ;~.1 (t..' ~ I 1).:. 1./ emi- I ; ~~.;oq H c. / I I I

~ 1"- ';{1o,(, I (~ .:c. ! at; 0 ,ttl. ,u~b I - I I:hO;;'I,\~ I rv'~·.(v; I

Mehd~ Ii.,fa.! "nih ;1$ I , ~ 2,,(,..,/ .-10/1;/ it /VOi 1 \
.4nI"I;'; I ,.)/k ,.Y:)()!.{ C" i I I It 'j'Or:' rH I ndll -- I I
Sui ~vA(' I 37(.. f I I X S (j~' f'i'L ',,,,IL Ait~lH- /2."'/,1<- I I i

j )~ J "

IWen Number:

Project:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006693



GROUNDWATER SAMPLING DATA SHEET

Observations/Commencs: ----------

/0, Z
20C

Date:
-4-''-Y'---T'----

Task:

.I

92C0804AProject Number:

Sample Number: --'='.........'-- -=-__'-Well Number: -'<-.1...---""'---'-'--_

! Project: RPAC

, Weather Conditions: ~-Vf'V~
I /

Elevation of Water: _

0.16

0.367

Gallons per casing foot

pV'c.

~
3 inches

We II Diameter: -Z.'--_--F-...L-"""""" _

Measuring Point (MP): _

ElevationofMP:

Feet of Water: -------------

P.I.D. Reading: -----T-"-------
Calibration Date OfP.LD.:

----"-'~---4-----

, P.I.D. Standard Calibration Used: _

I Combustible Gas Readinz: .
I ----------

")5-" r: /

I
Well Depth: " ""

I Water Depth: /3 .. 58 I

Gallons per Foot: _ 4 inches 0.65

Conductivity meter: _

pH meter: _-f.'--"''--'O..---''~'___ _',;,.L=-=----
Eh meter: _

Observation for DNAPL: _...:<->0.=-:.....:....:.. _

Well Volume: -------------
Purge Volume: _

Observation for LNAPL: _ .L...>"""'--!=-""""-- _

Observation and condition of the well: ------

I Pump hoses and/or bailer ropes were new, cleaned or dedicated?

, d (d. ..ceJ.t.d bA. .. I:!r
!

,

4~4k:: ,'Jh'\2: -; b~·/~ d!J- /

General Comments: /0/:0/>; od./o~ I
7"a

f't,.L•. -" filii/- / fr.,~ "I"~ W
j J
.~

~O/~ /O~-
Field Parameters I Before Purging. I Volume 1 I Volume 2 Volume 3 I Volume 4 i Volume 5 I SampleI

Time I /tf'LfO ·1 I I !
pH I t: "1 s, I I I I
Conductivity I

1\ l.t f'\~ I I r I II
Eh I i I I I I Ii
Temperature I \<::" ~I " I I I I 1I
Turbidity/color I I I I !
Dissolved Oxygen I L-f.qGj I I I I I

I
I
I
I

Number MSf1\-1SDNumberPreservativeBottle Ty;MethodAnalyses

92C0804A'FORMS\GWSA,W,FRM Yll/95

1-----+-------+----'-----"-----"-------i!1
f------f-------+--------I--------------+----------I

IIf-----+-----+------+-------i----+--------,
----------1

~_____"___ _'___ __!.___ __L__--'--__I
I

scoEPA00006694



I GROl.JNDWATERSA,.\1PLING DATA SHEET

Date: (e /..1
/ /

Task: lOC

Observations/Comments: _

Sample Number: ~--'-----=:""':'-----<'-'--__

Project Number: 92C0804A

Weather Conditions: _--",",c...:...;:.~~ _

We!! Number: ,4t... - [-'1,.,-
., ....

Project: RPACI
I
I 1 P.LD. Reading: --"'Y'-'------------

Calibration Date ofP.l.D.: _,_'O.;../-1.i _

Measuring Point (MP): _--:.- _

Elev..uon ofMP:

Elevation of Water: _

Well Diameter: -------------
I
I
I

, /' I. /P.LD. Standard Calibration-Used: C0i'PVk /<)'01)/,.\/ we.. -.<.
I

Combustible Gas Reading: _

Well Depth:

Water Depth: :-' _

Feet of Water: _

Gallons per Foot: _

Well Diameter

2 inches

3 inches

. 4 inches

Gallons per casing foot

0.16

0.367

0.65

I

-I

I
L-- . ,---l

fV~.
I

1

Purge Method: ..--.....::.~:-.;..~-=-- _

Eh meter: -+- _

pH meter: _-"-L.id-L~~....=..,,:=__ _

Sample Method: ,a" );b.,""e.,.~,:b lc

Water Disposal:h/eJ-..v -hv.~.

QNQC samples: _

Conductivity meter: _

Calibration Date: _----'-----<.....-!.....-'---- _

Sampler(s):

Well Volume: _

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

Purge Volume: _

Observation for LNAPL: _

Observation for DNAPL: _

Observation and condition of the well: _

General Comments:

I
I
I
I
I
I
I
I

Field Parameters ! Beiore Purging I Volume 1 I Volume 2 I Volume 3 I Volume 4 Volume 5 I Sample \

Time I It ~l '1 I /0'3<7. I 'f') 1..(3 /04-<? 'I I / f).(0
I

pH I ( ~'::Z ! r;\ '1 I &·h I 0· ~,5 I
Conductivity I o cqi I tJ :f)~' I .,). '76 ') c,7°1./ I 1

Eh I I I \ I I
I r~,' - I tc .) I I I

-
ITemperature f (g cI lit; ./2l . i

.Turbidiry/color I I I I I
Dissolved Oxygen I 1.(;,+ I t!). (. 4 I () , 10 4 (J,~U1 I I

f 1
I ,( ;}'~V"'i.. fut1
}I- >lOr"t I/Glp,

IV! '1(}Ml. •.j,,~J..=u·

~
92C0804i\\FORMS\GWSAMP.FRM 2121/95

c.o'\) (0c..!,....:H3 4OJ.i.I / 4
'5;;"

/'1 ,;..; ,;
. l"l\i.tku" ~C t==!V

l") I _ .~ J (';. r ·C..." '-,f 11 ~

Analyses I Method Bottle Type Preservative Number Number MSIMSD I
PiA "Vlc«: 6'01.\ r t x: I()OO,...,.L <.t,....b - I

,~ i t.. fl~ 'f'b) 'S'i5i f'<.. Ir}OONlL "'''''1) - I
'1),..,{.5 1) J,OV 3 I .2 "'~OA {f-C L I':i. • -, , c::w-

D,>.rlll<: I ~ ·c- "1 i Jqu r ')(\r}..6c,." ,~~.. - I I
.hle...idj~ 10r....1 G,CIO i'1 I I x Knh.M. ','iJl~ tiN ,~

A'fIi~V'si .<'tltt 30C'/';i 0, i I I '" )Or) 'tiL' ~b'lu ---
:; 1A1r.1~ ,::3 /0 .,' I I x s'0'Jm, 00£'1 I Nc1,.OH / ZI1I?..4cI

00 ~Os'; I x. tOCO....( loi
I---

I
I
I
I

scoEPA00006695



Date: iii (Li; I 0 l"'

Task: :WC

Sample Number: 2{)., - (,:"W -0 l

.GROUNDWATER SAMPLING DATA SHEET

Project Number: 92C0804,;\

r l./() V!-..J Observations/Comments: -----------

RPAC

Weather Conditions: L~ 0s

Well Number: r3 Sf S" ~¥ - Ii

Project:

I
\ I
I I~------------------ I

I P.LD. Reading: J 1:7,7--'=--"'-'-'------------
C r' ti D t (£' P I D i 0 1,-* i "'a lora IOn a e . " .: _--..'-"-.'f-i:::.-(;.:...~ _

Measuring Point (MP): _....:....~"-- _

Elevation of ?vfP:

P.I.D. Standard Calibration Used: {O-.: 2C'("\
,I

Combustible Gas Reading: _

Well Depth: 77. II ! roc

Elevation of Water: ------------
Well Diameter: 'J. h ~_...e:...--j/'-- _

Well Diameter

Water Depth: -'- _

Feet of Water: _

Gallons per Foot: _

2 inches

3 inches

4 inches

0.16

0.367

0.65

I
I

I I
I

I I

Ir-1.-7~

)
I...

..y

10(4./00Calibration Date:
_....:.....I..-,;.~::....-_-------

Conductivity meter: _

pH meter: __~.:..:.;,.!L:::::....-___>L-=....:.... _

Eh meter:
--------'~--------

QA/QC samples: _

Purge Method: 1
II ;v!.mer),k,le.

Sample Method: )11 ;v~'I'Y1C'r(: [t;it:

Water Disposal: +i"Pc;he~ r- h'le; l;"'J
Sampler(s): D/'1'1.- . ':'-.1 M

('e-;<":. z.b ooc-.
~ I

Well Volume: _

Pump hoses and/or bailer ropes were new, cleaned or dedicated?
.:j ..4",~','. l,. i,l_ .,.. JI 1\(,e.cc y\()\: · \. (j';:':"O . (,lrJlul'i\t:f";>o\·/UI\i~'1iIo\Vl·e ·n./,ry·,(lC

I

Purge Volume: _

Observation for LNAPL: nCn~ dr:"~"-I)J ;'...

.General Comments: -=--,!~--='--!""-:"-=----'~~----":'---~T'--'------------------

....; ..., j •

I
Observation for DNAPL: ' :.- I b I~ (. v

Observation and condition of the weil: ------

Field Parameters Before Purging i Volume 1 Volume 2 I Volume 3 I Volume 4 ! Volume 5 I Sample I
Time I OqlO i i) 'i 1'2- 10'117 I Ocp,.1. i ocp.7 i Otj s z, I 0'1% II 1

pH I 0.'1'1 I ~. ,~? I 6 C;c i b ,(nO I o·bo ITi, , I

Conductivity i O,n'7 o. IS\: t c i '-6b I o' 1'1 2. I o.lq'; I
Eh I I ! I I[

Temperature ! \ 'i 12,0 0 c. I'::> ,SO I ib. 0 I ib· 1 Ilb,1 I !
Turbidity/color I i I I ! I
Dissolved Oxygen I :...j ,00 (\ I dil_ 10,70 I I) .. ,,') 10·01 II

I
I
I

Analyses Method I Bottle Type Preserva tive I Number Number MSfMSD

Phfylj!c '3c41 II,,,, I ooe .....L 111111, mn1/' I
C'!1I ••• he,1", 8i;-/ If>::.[~0~q}1/.; (j~ I J\ e.',/? I I

vOl( I '~lk\1 r; I>~ kO (rl1/ i(Oq r-{t\ I I
I I I
I I
I I

I I I

92C0804A\FOR....vIS\GWSA,'vfP.FRM 2i2 \/95

I
I

I
;

I
I

scoEPA00006696



0.16

0.367

0.65

IIf) ¥7

20C

Number MSIMSD

Date:
--'-=-f--f----

Task:

Gallons per casing foot

Number

92C0804.-\

3 inches

4 fiches

~ 2 inches

Observations/Comments: ----------

Well Diameter: _--==~~~ _

Elevation of Water: _

Measuring Point (MP): _

Elevation of MP:

Weil Diameter

pH meter: _-4-!fI....::!.~~-3l!I"___~"""_ _

Eh meter: ~

Conductivity meter:

Calibration ~ate: Er-.,--------
QAJQC samples: <itiJIII"_- _

Purge Method: Z'ff.iP '91-(
Sample Method: ~~ __,__,,..._----

Water Disposal: ,f':z.tJ~~
Sampierts): NJ.A1, PM <::J

I r ,.

ryreserva rive

Project Number:

Sample Number: ---'"~..;L-----

Before Purging Volume 1 Volume:2 Volume 3 Volume 4

Well Volume: _

Purge Volume: _

Observation for LNAPL: _-----.:=-=--.:~ _

Observation for DNAPL: -"- _

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

l!dil"AJLd ~b~I'.Ai .

Water Depth: _

Well Depth:

Observation and condition of the well: _

Combustible Gas Reading: _

....~~
t,..;;"'ffM

Calibration Date ofP.LD.: lc-l,0'--'i--,t.. _

P.LD. Standard Calibration Used: /t2Of1rk

J i
General Comments: ------------------------------

Eh
Conductivity

GROUND\VATER SAMPLING DATA SHEET

Well Number: .....L:l.L-~--+--+'-

pH

Project: RPAC

Weather Conditions: (...\t..W '10~

Temperature

Dissolved Oxygen
Turbidity/color

r P.LD. Reading:
---'''''''''''-''''-'~~'-----------

Feet of Water: _

IGallons per Foot: .-'-__

I Time

I Field Parameters

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006697



20C

0.16

0.65

0.367

10/9
I

Date:
--'----,'--'----

Task:

Gallons per casing root

-

Volume 4 ! Volume 5

2 inches

92C0804A.

.+ inches

Observations/Comments: _

Well Diameter: _--.k~----'''''-.:..! _

Measuring Point (MP): _

Ekvation ofMP:

pH meter: _-LCL?....L~~~..s.:...-=- _

Water Disposal: --'-\""""''---...L-=.-=-....:....:..::~~'---_--'-_

Conductivity meter: __--...:!. _

Calibration Date: --":"-.L-~--------

Sampler(s): _

"

Well Diameter i
ii=============::=====i

I /. r~oa
I -,
I 3 inches

Project Number:

Sample Number:

GROUNDWATER SA..l\1PLING DATA SHEET

Before Purging

II'~<I' 1o(
1-/-1;' -:J f1-1J' .. tf.,~J

o.! Ip

(). I" :( 7,(1

Well Depth:

Feet of Water:

Well Volume:

Eh

pH
Conductivity

Turbidity/color

92COS04A\FOR."'1S\GWSAMP,FRM 2/2\/95

I
I
I
I
I
I
I
I

I

II
II
II

__________.-----11
I
I
I
I
I

I

'I P.LD. Reading: (O •.:t fr.'1\1

Calibration Date ofP.I.D.: ~() II./. I c Col

1 P.LD. Standard Calibration ,Used: __' _
1

I Combustible Gas Reading: _
)

JCj,11 -t»c

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

1 $""l'{lY~ dult'u;tfd

I "'T""

i irne

! Purge Volume: _

IObservation for LNAPL: _..:..M.l<...-"'~'-n.(---.:... _

! Observation for DNAPL: _~M...::...:::'I,---'t~ _
IObservation and condition of the well: _

I Temperature

i Field Parameters

i DissolV~d Oxygen

\ Well Number: g"p... 0"'1-( "
II Project: RPAC

i Weather Conditions: --,C£:...L{~",,--=-V=,:-_~~ _

1-----

Analyses Method Bottle Type -.J Preservative ! Number I Number MSIMSD ~
I I I I, . I I II

I I I II

I i I
I ,. I I I 1

'---__...L-__---L- ---"--__...-l..- ---! I

I

,

scoEPA00006698



,I
I.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GROUNDWATERSAMPLING DATA SHEET
~:

Well Number: (.V-oS - 2.5 Sample Number: d1. j b - (, l.l.j--C I Date: 00

Project: RPAC Project Number: nC0804A Task: 20C

Weather Conditions: f""'wt -'OS. Observations/Comments:..

P.LD. Reading: Mea5'i:ifIDg Point (MP): TO(.,

Calibration Date ofP..LD.: /0 (o~ (00- Elevation of MP:

P.LD. Standard Calibration-Used: 100f'~ -tso~"¥r\t Elevation of Water: -

Combustible Gas Reading: Well Diameter: .;;:J ••

Well Depth: ::t<1..~O Well Diameter Gallons per casing foot

~Water Depth: \3. ~3= 0.16

Feet of Water: ,r·2 3~.~ .2.".1 3 inches 0.367

Gallons per Foot: ./.32.- 4 inches 0.65

~·9 ~Cl\Well Volume: pH meter:

Purge Volume: Eh meter:

Observation for LNAPL: 'f\OY'e Conductivity meter:

Observation for DNAPL: COf'ol- Calibration Date:

Observation and condition of the well: O.~. QAlQC samples: -
Purge Method: bA; leV""

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: bQ.~le'll'

Water Disposal: (p.)cJra- --\-'"~V'Y'-~
Sampler(s): f.,'t....1t.., \D (V\ c. J '(VI",)

General Comments: rj:'r .t ( () I,) 'S. '. Y
I --

S-Qy---">~::':'-~ \~'-~~--
,

~

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time \\ 01) ItlO 'tseu: ~f-~ @ 't.!i It~ .
b.4f~ - -

pH ".ct6
Conductivity O.'U.~

~ 1'l ~.... 0.(,$7 n~ I;
-Eft" &/IK. ovT'" z.S" ~'f~ :J.8 jJv.1) In rcl.n
Temperature l' .~'J V~.oo

t

Turbidity/color k
Dissolved Oxygen Z·5;' ,. tc;

Analyses Method Bottle Type Preservative Number Number MSIMSD

Pkf.,.I$' <oo4l I,...IOOOA,L ''''~ --
c./A lor "rns ~\S'I l,c. {bOOW\L. 4M' -
VO( r ~2'o 3,.. 40Ml ~M Ht-I

svecr ~:l70 l>c. lOOOML JitIA1. -I)It.fz\I{ / itA {diceI CoJ,o /7'(7' (~ ?-r;o W'L. p~ ~fJO.,
I

92C0804A\FORMS\GW5AMP_FRM 2121/95

scoEPA00006699



G1{OUNDWATElt SAM1LING .ATA SHEET

tiservati'ns/Cemmcnts: _

Sample Number: J/5- #;4/- Or
20C

Date:
-~-.::_--

Task:92C0804AProject Number:

Well Number: W - 0 "

Project: RPAC

Weather Conditions: _~C~6uo~<..!IU'=_---l~ _

0.16

0.367

0.65

Gallons per casing foot

4 inches

3 inches

2 inches

Well Diameter

Measuring Point (MP): _

Elevation of MP:

Elevation of Water: -----------
Well Diameter: __9+.--1 _

pH meter: _--'...L.JO~~~___"'_"""::.= _

Eh meter. ------+------
Conductivity meter: _--::l~/ _
Calibration Date: Ioft----'c.=;,"--"----------

P.LD. Reading: --~~--r-------

Calibration Date ofP.LD.: ~/I;=fJ"~-----=--:----:

P.LD. Standard Calibration Used: JOOfidNl /SdJlIf/UI.t.-n I
Combustible Gas Reading: _

Well Depth: ~ ~ j, ·1'i ' nCo
Water Depth: ,to f1 I (iJ~

Feet of Water. _

Gallons per Foot: _

Well Volume: _

Purge Volume: ------r---------
Observation for LNAPL: __~CllI<'-- _

Observation for DNAPL: _--=--~~"-- _

Observation and condition of the well: ------ QAlQC samples: __--- _

Purge Method: ). /1 SvlJo j'JV/kj'.J
. I '

Sample Method: c2 /1 .fv/; 0 /) I/&/,.
Water Disposal: /ha~
Sampler(s): &1J&; b~c;.

Field Parameters

Time
pH
Conductivity
Eh
Temperature
Turbidity/color
Dissolved Oxygen o.

Volume 3 Volume 4 Volume 5

Analyses Method Bottle Ty; Preservative Number Number MSIMSD

fI.~AtJ/5 9'nJ/1 /~ Ib/J~Mt ~ c.6 ---I'A, /"". jf,JJ <r://~/ I ji 11!J~IIf{. ~ ,0 -
l/tJt:< 9~MO/$ ~ y v"A Hel

.~bMl VDI ~-:'''1-tJ I X' I~(J),.,J IM~ ---
92C0804AIFORMs\GWSAMP.FRM 2f21/95

SCOEPA00006700



0.16

0.367

0.65

ic(5.!O t>

20C

Date:

Task:

Gallons per casing foot

-roc...

10 (5 100

92C0804A

2 inches

3 inches

@

Observations/Cornments:---------

Measuring Point (MP): _-'---»<::-='--- _

Well Diameter

pH meter: \40("" \;)0.. () ;...0

Eh meter: _

QA/QC samples: _

Conductivity meter: _

Calibration Date: _--"-"~-""'--+--:"'-='-- _

/0,.......
b .\ot!
l.l~

5·"3;
n .U1.

Project Number:

Sample Number: ~10 -~l.oI":)1

Purge Method: to w s:\cw

Sample Method: ;:l" S()'c~$t\'~. f\,)~~

Water Disposal: t.A:l o-k~" T~~\I'~
Sampler(s): ,?'L~4 D M c. ('I\~J

I

9¢Q~ot.. ) ('0 00..0 c

o·k.

(011.

~.l.fo

I·IU

Is·n
... u"

(007
,~o

1.1 LI

15'.'~.....

l\ .. ,-\\I
Well Depth:

Water Depth: _~.J....:.---'-..:..- _

Feet of Water: _

Gallons per Foot: _

Well Volume: _

P.I.D. Reading: _--""'-- _

Pump hoses and/or bailer ropes were new. cleaned or dedicated?

d-d- i~cl h" \0\~

Observation and condition of the well: __"-'-.c.......L..::>....:._

Purge Volume: _

Observation for LNAPL: _---'--=-''-''''-.......... _

Observation for DNAPL: _ ---J--"'o<ol...........~__--:-__

GROUNDWATER SAJ.'r1PLING DATA SHEET

.,,~

92C0804AIFORlvlS\GWS.~\{p.FRM1~5

So
r...-

Calibration Da.e ofP.LD.: 10 (S 10 0 Elevation ofMP:

i P.LD. Standard Calibration Used: 10C ~1>YV\ J:'t:.O \N~I6LI'l.t..Eievation of Water: _

Combustible Gas Reading: Well Diameter: __a..f.L-60
_

Field Parameters Before Purging I Volume 1 I Volume 2 I Volume 3 i Volume 4 I Volume -5 I Sample
i

Time I '1 ',;L+. I oq~'Z i oq" I 04l)Cf7.. 1~~7 IO~~.,.. !0.,5'7 100~

pH r. .2"1- I {,.~; I ~.~, I h.37 "·n I ~.;& ! b. t:I I'> b'o 4'1
Conductivity I /. OS;- I (./0 I [.Itt l.l~ I I.t'f ' I j.l\i· I I.l"f (.,S-
Eh i I I i
Temperature J5o!~ r;,~7 i Lt. So; I~.g, Itf.42- ! lq..l S" il'+:iq l+Ab
Turbidity/color I i !
Dissolved Oxygen 7./LI ~·.eO I o.e·) 0.'; O.~6 i ~.'6 I ().(Pj ". '5''L.

I General Comments: g,!~ $. \ 1~ a ('\
I _u__...os _

I Well Number: W .. g"5~
\ Project: RPAC

Weather Conditions: ----'=J4..ll!I.AA.:-.1.P-!>L.-----

Analyses I Method I Bottle Type ~- Preservative Number i Number MSIMSD !I

P[~et,ol r I ~U41 I t~ IOOO*'.~Ctw.], I - I I
100}or ~~\" I 8(,1 Il-tle.trJflflL tl~l, I - I i
"~C5 I Sj.fo. g i~~ tfo~l. VO.lt( I f.t c-t I !
$V&(.( .1 8'-10 11)< {,oo""L. """l, I ---:.-. I i

I

",./, / Hl'A ltiinA 6o"UJ!1W70 Ilx 2~C~L.· oot~ I HtJOt !
I 'I I I i

I I I I.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00006701



GROUNDWATER SAMPLING DATA SHEET

20CTask:

JbservationsiComments: ----------

{lAI-i~ Sample Number: ?-1)~-(, ""'-01

Project Number: 92C0804ARPAC

S v....... ty.,I.

..)

Well Nurnber: ---=-_---' --'--1

Project:

IWeather Conditions: _-=--"'C.:-'-=~_..:,;.L=- _

i-----------------

0.16

0.367

0.65

Gallons per casing foot

I \

\'

to ls=.

4 inches

~
3 inches

Conductivity meter: _

Calibration Date:
-~~-I-'''--------

pH meter: _-+-'-=-'-'-~"--"-L-==-- _

Eh meter: _

I Well Diameter
"-:::;;,,

Water Depth: _ .......-'-"'~'-- _

QNQC samples: _

Purge Method: I 0 \IU ~ to (.U

Sample Method: ~" SuL",,~'$' 'ole.. fN~
d.::.o:: (, M 'Vi -t-u b\n.j Water Disposal: ¥0o::Jt-U- -\-~e.w\,,±

du Q<) ~h.)~ Sampler(s): ~.:~ t2.. l 0 r"V"\. <:.. 1 f\I'. ~

IGm~C~~:~(b_o_c~,~~~-=-r=~~_~ ~~+_~_=__3_.q _
I

I P.I.D. Reading: _--"'''--_________ Measuring Point (MP): __.........."'"'--' _

ICalibration Date ofP.J.D.: lois/eo Elevation ofMP:

I P.LD. Standard Calibration' Used: Icc ('PM... ~SCI ~/'f!JAf!..Elevationof Water: _

ICombustible Gas Reading:__________ Weil Diameter: _-"';;J_"" .

I Well Depth: __-:;".!-I......t..:...~;.o _

Feet of Water:
I -.-----------
I

IGallons per Foot: ------------

i Well Volume: _

IPurge Volume:
I ------------

I Observation for LNAPL: _....;v\'o'-=~l'\,~e.....OO!- _

IObservation for DNAPL: _--,-'C-",Q",--"~~,-- _

! Observation and condition of the well: c5 1 \L. .
I

I?urnp ho,"s ,"dlor bail" mp" wen new, d"n;d " dedicated?
I

I Field Parameters i Before Purging i Volume 1 I Volurne Z ! Volume 3 Volume 4 I Volume 5 I SalppleI

I;:e I Cf:;J.s ,
04f~ 0 I O~36" I O'1Lto i o'PtS" IOq;D I 6~~? 1000

I
~·3~ ! (,.6, ". ,,41\ i ,·qr I b.~1 '.Gt"l- ~.~~ $~I

Conductivity I O.()9:2 /0.1\"2- O.n~ lo.n'; IO.f{; 0.118 o. l\~
i
lEh I I I I

Temperarure I /5. :2- 1~. s 1'.7 i rr.s IS.~ 1l5.~ 13. 9
Turbidity/color ! I I IDissolved Oxygen 1 '1. ~~ 1.5"'&+ I.O") 1 o."'Lf o.,,~ 0·77 0.' '1.

Analyses I Method I Bottle Type I Preservative I Number I [,'umber MSIMSD

IPlAe!f\ol f ~l 11'!.!tX'OWIL ~w.' I - I
(lAl" ~.~ ~ l51 . I ()t I«>OM 1. tn.,,}, I - I I
~c.r l;lbo I3x l{tJfWll. V~A I f-t C-/ I

It\'lt~l~ h+ I bOlO 6 'l'tZ~",1 DI4t I HNOl I
Gl"iOt1J (atl' 13~O"/J'IO , I I'" Sl, "'" .;1.:. i - I
J\)(A"(l(~ ! ~7' -t !1~5'OOMI ...~ I~A.!'W .t-.rr_ '_ 2nD .,1<:-

11BoO u'OS.r 11"ICDh" Dil", I !
~,,{oc-/ ~Iofl
92C0804AIFORMS\GWSAMP.FRlvt 2121/95

I
SCOEPA00006702



92C0804AIFORMSIGWSAMP.FRM 2121/95

GROUNDWATER SAMPLING DATA SHEET
ZJ3

Analyses Method Bottle Type Preservative Number Number MSIMSD

ot.JJ\/) I <, $?o'-l J I)C. IfJ06_'''+~ h. ---rt...l. 1bTffllt ~/<I {I( IbOO _L tll*t
VOu. ff1 iAfJ 8 2 VI,4( Yo c t

.

Date: _',-"O~",--__

Task: 20CProject Number: 92C0804A

Observations/Comments: _

Project: RPAC

Weather Conditions: clear '=tOs

Well Number: W-" -~ ~ Sample Number: :2.1,. 6rW - 01

rA
---

PJ.D. Reading: Measuring Point (MP):,
10/(,../0 0Calibration Date ofP.I.D.: E: .vation of MP:. ,

/S()~,f:.Iw-PJ.D. Standard Calibration Used: lot'.¥m Elevation of Water:

.;}cJCombustible Gas Reading: Well Diameter:

Well Depth: ~~.1./)' TOL Well Diameter Gallons per casing foot

,-
Water Depth: 20.'~ /D(., 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: . pH meter: t-I,.,r , .bd IJ 2-'2

Purge Volume: Eh meter: tObservation for LNAPL: /tIDN~ Conductivity meter:

Observation for DNAPL: IV"IV~ Calibration Date: {O-ro -00

Observation and condition of the well: Groot> QAJQC samples: ----
Purge Method: ~" Svb. o 1/I"Yt Jt'J

~
r ,

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method:

DtJiu,JL J (,,0$'~ Water Disposal: tM ".~-IPff.nr
]2LLlrl~ Sampler(s): NJ)4. J).,Mc. . /flY, ,
General Comments: Slfmfa nlftf.: 161iO Fen-,::: 0.0

,

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time I()~ /o2~ 1r'50 (O~~ IOtJO lD~ l~~
pH S· b'1- S.7'f .).8.5" s.sc 5.86 ~,(J7
Conductivity 51'./ b(·B r,fi .') 'J.~ 'I;", , ,'to,.
Eh
Temperature f3.'W' '&f.b 1"1.'1 1¥'5 Itt. h Irf.~
Turbidity/color
Dissolved Oxygen i-sz. (. () 'T (),&O 0·75 O.6~ (J."

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00006703



I
II

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

20C

0.16

Date: 10-=--=+-=----
Task:

Gallons per casing foot

2 inches

_"\ "Well Diameter: 0'"---"'"'------------
Well Diameter

Eh meter: t _

Measuring Point (MP): _

Elevation of MP:

Elevation of Water: --:----------

4 inches 0.65

3 inches 0.367

Conductivity meter: __~~ _

Calibration Date: _~----==o- _

QA/QC samples: __~ _

Purge Method: A, II ,'fv6. !Jv""/'
Sample Method: _--:-_-,---~._. _

Water Disposal: do ~.~~" f
Sampler(s): Ao.,J,f ])/tIt:.7 . (

~-fz.. ::: l.b fkJ Lt:

Project Number: 92C0804A

Observations/Comments: -----:-------

GROUNDWATER SAMPLING DATA SHEET

,
l;l O. <I{ '7 "-0 c.Well Depth:

Calibration Date ofP.I.D.: '0-'-00

P.LD. Standard Calibration Used: I()O~PM (Sc;?~Z"e..,r ~
Combustible·Gas Reading:_· _

PJ.D. Reading: --'F------------

Water Depth: __...L-.,J....:.......L-.-...._-..J.~~ _

Feet of Water: _

Gallons per Foot: _

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

1?eJ.;cA.!.,J hC$'~ •

Project: RPAC

Weather Conditions: {,f,u gos

Well Volume: _

Purge Volume: _

Observation for LNAPL: __1A"",-"ct<-rt.<:..,,-=~ _

Observation for DNAPL: ,IV~ .
Observation and condition of the well: wee!.

Well Number: W- - I(t, Sample Number: :c;.1........._-=&.x:....-=- _

-.J2£u~. flltKfl:. I
General Comments: r4ttlf t -nine: ID~

92C0804A\FORMS\GWSAMP.FRM 2f2\195

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time I()ZO ,'OZ'... 1030 1~3t /0'1' .. /0'15
pH h ..3.:l. '.1,, . IJ. r,~ ". 3.2- &oSZo
Conductivity O',,2&,~ . O.~'it, '5:;" o .: "".Df 0."'/1
Eh
Temperature /.'" ,rq.. 1'.1." l'i~ "Z1- '1./. j~ 1'f,IJ'Q
Turbidity/color
Dissolved Oxygen 3·':{3 o.S;" O'~ O.,"Y 0.5''1

Analyses Method Bottle Typ Preservative Number Number MSIMSD

"/'VA .41, ~ 01./ I I 1( IJII"" .t A.tt.h -
cln. Lot" f1tKb ~111j/ I ~ 1ooa MAL I1.J -

liD ~c t2(,08 .~ ·l/lrJ~ &J

SCOEPA00006704



20C

0.16

0.367

0.65

Date: -~~'-i--I--

Task:

Gallons per casing foot

loC

92C0804A

2 inches

Observations/Comments..----------

Well Diameter

Eh meter: _

Conductivity meter: __-,. _

Calibration Date:
_---4."""'"'~~-------

QA/QC samples: __- _

Purge Method: IOk..,).fIo~
Sample Method: a. It .s tIbl?1U'S ,b k-pv~
Water Disposal: woJ.ec±~
Sampler(s): OM c..., fYlAJ

J
ttl IV\..

SampIe Number: _--"-..1...........q.---"'"-"'-=--

Project Number:

so.#o~

10· &9'

GROUNDWATER SAMPLING DATA SHEET

LV- 0 .l-,J;
RPAC

Well Depth:

Water Depth: ._-L.Jo£.....:-loooL...l'-- _

Feet of Water: -------------
Gallons per Foot: _

P.I.D. Reading: ~---______ Measuring Point (MP):

Calibration Date ofP.I.D.: 10 /9 Elevation ofMP:- ........0..,./-'------
P.I.D. Standard Calibration Used: ICdPPI\1 7J::"kv.ty/~levation of Water: _

Combustible Gas Reading: Well Diameter: __--'- _

Well Volume: _

PurgeVolume: _

Observation for LNAPL: _--#-f\I'JLL..IAJL-==- _

Observation for DNAPL: -~rtj2J~nL.ILJel--_ __,r__--

Observation and condition of the well: 0, /(....

Field Parameters

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

d~CJ2a ,u'¥', d~C4!ecl ivJ.,.~

General Comments: Ferro uS ,J~'

l

Weather Conditions:

Project:

Well Number:

Eh

Time

Conductivity

Dissolved Oxygen

Temperature
Turbidity/color

pH

92C0804A\FORMS\GWSAMP.FRM 2f21/9S

.
Number MSIMSDAnalyses Method Bottle TYPt: Preservative Number

II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00006705



GROUNDWATER SAMPLING DATA SHEET

20CTask:

-ar
92C0804A

Observations/Comments: ----------

Sample Number:

Project Number:RPAC

Weather Conditions: ---''-='.....,LL.I~-=l----

Well Number: ~...=.!!<------,----,~9

Project:

P.I.D. Reading: (ZJ Measuring Point (MP): 7UC.

Calibration Date ofP.I.D.: 10/2/00 Elevation of MP:. .
PJ.D. Standard Calibration Used: /a;? At'M .2'iro~&I.~ Elevation of Water:

'i "Combustible Gas Reading: Well Diameter:

WelI Depth: 1/·2;5=" Well Diameter GalIons per casing foot

Water Depth: 1;l,S?S' -, 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: (fiChe) 0.65

Well Volume: pH meter: t l;:l::> t-1-or\ b 0....

Purge Volume: Eh meter:
\\

Observation for LNAPL: J1.Q"-C. Conductivity meter: \.I

Observation for DNAPL: n..g.~ Calibration Date: \ 0 I ot /00
Observation and condition of the weII: o k.: QAlQC samples: -

Purge Method: lay) Rcw
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method:

~~~5~::Jt::;felfCO'\. t2~ ebdJ~t:d I-vJ,e, Water Disposal:
, I

IJfVJSampler(s): DM~ J11!U
""General Comments: F"errov5 I. Co

pH
Conductivity
Eh
Temperature
Turbidity/color
Dissolved Oxygen

Volume 1 Volume 2 Volume 3 Volume 4

,.,

Analyses Method Bottle Type Preservative Number i'lumber MSIMSD

I
jl

11
92C0804A\FORMS\GWSAMP.fRM 2121/9S

I
SCOEPA00006706



Date: _l..3L.4--4 _

92COS04A\FORMS\GWSAMP.FRM 2121/95

GROUNDWATER SAMPLING DATA SHEET

20CTask:

Well Number: W,-o 3 ..,s Sample Number: ~~o .... ''''-0 I

Project: RPAC Project Number: 92C0804A

Weather Conditions: 0 ~"<::(l.St, .so Me S h.o.~)Observations/Comments: _

P.I.D. Reading: "r Measuring Point (MP): ---

Calibration Date ofP.I.D.: 'O/er Elevation of MP:•
P.I.D. Standard Calibration Used: lOO",.".. I·'"kJ~.,~,{~levation of Water:

Combustible Gas Reading: Well Diameter:
'-t oq

~O.q,O'Well Depth: Well Diameter Gallons per casing foot

C:Y.~'Water Depth: 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: C£in3 0.65.
Well Volume: pH meter: \-w,(",b 0.;. lJ..2..0

Purge Volume: Eh meter:
\!1

Observation for LNAPL: "-.J) ""- Conductivity meter:
\1,Q

Observation for DNAPL: ~c,..tJI Calibration Date: '0 lot-- ,
Observation and condition of the well: 0- t~ . QA/QC samples:

Purge Method:

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method:

Water Disposal:.,
Sampler(s): DIM. t

J lMJi.) ;oJ 1UM--
General Comments: I;J-r ~() TllV€ Fe fl.:,..O. 0

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time ISIS ''10~ /110 i3r IJZD 1~2.r- r""'"
pH 8·,S 7." 7.94" 7·'. 114_
Conductivity l.fIt." 'It.%. '1{.~ "",.t11 ...
Eh
Temperature 1~.17 l'.t' l~ .(', ,,,.',
Turbidity/color
Dissolved Oxygen ,.,., 0.7"0 O.&!, '.'f1'

Analyses Method Bottle Type Preservative Number Number MS/MSD

Plltrti1 l f 90'1' l~ (tOO",£' 41-' ~e"'("

0(. r'~1 l,tKr bl/~,l "
..

O~ ~,ft 'I'll .. o.

U '0;- ltWU( 91("' ., -.
VOc,r ~. ft 3" t{t",L VM He-I I

IH4 "020,.,.,"0 ,,,,n,, t ,.'-1 HAJ,)
f . , ,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00006707



Observations/Comments: _

20C

Date: -.t--:>'4--f---

Task:92C0804A

Sample Number: -~:..L--..I----""--':"='_

Project Number:

Well Number:

Project:

P.I.D. Reading: ..0 Measuring Point (MP): -r ·0 C...

Calibration Date ofP.l.D.: {O/2 Elevation of MP:,
P.1.D. Standard Calibration Used: Ia::>PIJIVL ::l5abu,~vation of Water:

Combustible Gas Reading: '(It. Well Diameter:

Well Depth: c2l 0.33'" Well Diameter Gallons per casing foot

2/1 ~

Water Depth: 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot @ 0.65

Well Volume: pH meter: H 1\,.' h 0.. rJ...:J :\

Purge Volwne: Eh meter: •
Observation for LNAPL:

V
/U?;J1U Conductivity meter:- JCd9Observation for DNAPL: 'ttJ rt.P Calibration Date:--..

o , J<::...Observation and condition of the well: QNQC samples:

Purge Method: /~O(.l) ~ cit~
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: Callu

at(,:;l. ( caA-ui . MII-er Water Disposal: fA.JwHc~
Sampler(s): .0lYJ C:J NCn (kl JU .

GfrClU'':;)
I

General Comments: jf lOS> JA-"Y?~ 7i/?lE

Field Parameters

Time
pH
Conductivity

Turbidity/color
Dissolved Oxygen

Before Purging Volume 1 Volume 2 Volume 3 Volume 4

J{'j • I ~ /tJ ,.;;2.0 I""~~~ /O::?~

IZ q.otJ Q. J "+ Cf .~o, r A. tlJ.J. 'r'tAru.

. 11:.. '1& 1~.~.
J. :Ju

Volume 5 Sample

92C0804AIFORMs\GWSAMP.FRM 2f21/9S

Analyses Method Bottle Ty, Preservative Number . Number MSIMSD

I
I
I

SCOEPA00006708



10 9i

20C

Date: - ..........'-f--+----

Task:

GROUNDWATER SAMPLING DATA SHEET

Well Number: (.(,)-0)· ,J:::" Sample Number: 2.~'l" IN-0 \

Project: RPAC Project Number: 92C0804A

Weather Conditions: Q ",...,.C,.4JI..+,. So.~ Observations/Comments: _

~CNO'~

92C0804AIFORMS\GWSAMP.FRM 2/21195

P.I.D. Reading: t¥ ----
Measuring Point (MP):

Calibration Date of P.I.D.: /a! q Elevation of MP:
•

P.I.D. Standard Calibration Used: 00 PPM- '$',,,.,,~vation of Water:

Combustible Gas Reading: Well Diameter: 'i 51

<.{;(.33-'Well Depth: Well Diameter Gallons per casing foot

Water Depth: 10 .~O I 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: e~ 0.65

Well Volume: pH meter: \4Ar~~1IL \)~

Purge Volume: Eh meter: ~

Observation for LNAPL: 'rO ........ Conductivity meter: ~o

Observation for DNAPL: !'ON' .. Calibration Date: 1"/'
Observation and condition of the well: o.u. QNQC samples: ""'"

Purge Method:

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method:

±rt_.~;;;{. Water Disposal: Wcet::.o.r
Sampler(s): OMc.., tn/D If()M

General Comments: S~ft£ T""It" '. ltt~t) ~+-~:. 8:0 iitj 1'-

e" t "'1.,.
Field Parameters Befor~urging Volume 1, Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time l~1 ,;1:03 l30r / J,/, 'LfOe; 14:\0 l"" IS- 1't'2.0 la.+'Z.~ l't~o
pH &.1:& ' (P.,'t' (..,.~ 1 ".30 /:,.2.9 b.2~ s.~,

Conductivity 'ie;t7 O. &'1* o.r_~ O.1D~ 0·7,,* 0·70 l -r,i'tE:
Eh /
Temperature ,,. ·~7 \l.\.\9. 14 • U 2, \~, Otl\ IS.~ bS" ."'N
Turbidity/color I ~
Dissolved Oxygen fZ ·7'7. .,. t3 6.5C\ o.ttb 0 ....3 o.~~.

Analyses Method Bottle Type Preservative Number Number MSIMSD

~etto{r 8~1 h,(~...t ~..J. " o..~ I
OC,ftSlr I Pc,61 ~o.( /~). .. ..
Df 'elff 6('{( .. ..

I"G,,. lAuI,r el~1 .. ..
VOU ~'-'oa 3,,&(0,..1. (1M Hl..r

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00006709



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

20C

Date: _1--'>..1.+---'-__

Task:

Well Number: (,)"'03. 0 Sample Number: -"-:'1 - 'IN·I1'
Project: RPAC Project Number: 92C0804A

Weather Conditions: _.c...)c..:~,-"e""",.,-,c....~........:s......fTJ--",S,-"Q='11...=...:~~s.Jf.I.a_lA..£l"s Observations/Comments: _

GROUNDWATER SAMPLING DATA SHEET. .

P.I.D. Reading: __ a Measuring Point (MP):

Calibration Date ofP.I.D.: /of' Elevation of MP:

P.I.D. Standard Calibration Used: /Oot¥Ik "St>b,,~1~evationof Water:

Combustible Gas Reading: Well Diameter: tf I.

CZI" ~DJ,'Well Depth: Well Diameter Gallons per casing foot

Water Depth: 1,/' Of ' 2 inches 0.16....

Feet of Water:
..

3 inches 0.367

Gallons per Foot: ~ 0.65

Well Volume: pH meter: ~r(ha. ""-~ ~..o..

Purge Volume: Eh meter:
",(

Observation for LNAPL: l'V)~oC... Conductivity meter: '"
Observation for DNAPL: M",< Calibration Date: to/t:t 100-
Observation and condition of the well: O.k. QA/QC samples: --

Purge Method: \oW~~

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: a.Us.u~~,'alt. ~u~

Water Disposal:~~
Sampler(s): -1) Cvl C I f\I\)O I J\J VV\

General Comments: /31.fO f"ln1lti nIH' fef~=- o.1tMfa
~

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sa nple. :

Time /2§",2 I liC) 0 /~o,. 13'0 i']rS: 132.b /3'2.S 1'no
pH 7.tO b·'7 '.'8 h·" b."" ,-.~g '·'7Conductivity "''''.'2. 'I,. , 'l2.b 9!. .). 1.-/I ,q 1.f1:7 '+1.'+
Eh
Temperature ILl. r '4(."1 1'1. R II/.tII . ".0 I~O Ib.O
Turbidity/color
Dissolved Oxygen 5· "lb ~2Cf (I'e, ,·'ilf I·l&, J. 'Z'Z. 1.141-

Analyses Method Bottle Type Preservative

I>~".0 t 80\{( t« 1000,.,,,. _~ -
DC. ftsh / It:AJ S0'6C 19011- l~ toq"L ...1, -0' ~1I-f 81'l1 '''" (f)()Dnt L ..J, -
C/f/",. It,.~r S'~I '" (coo..L _1M. -VO(;.r 92-'06 3~~ML tlDA H. t,.!

Number Number MSIMSD

92C0804A\FORMS\GWSAMP.FRM 212119~

SCOEPA00006710



92C0804A\FORMSIGWSAMl'.FRM 2121/95

Date: to /0

Task: 20C

Sample Number: --5lo..-&-::-2.---'IiI-!!<'=--.3E:...J

GROUNDWATER SAMPLING DATA SHEET

Project: RPAC Project Number: 92C0804A

Weather Conditions: loU) bOs I df;~1 Observations/Comments: _

Well Number: W-1"2,- 5

P.I.D. Reading: --fl. 0 Measuring Point (MP): TOG
Calibration Date ofP.I.D.: lOft. ls .. Elevation of MP:

P.I.D. Standard CalibrationUsed: lOOffP ~So~.m,~e. Elevation of Water:

Combustible Gas Reading: NIA Well Diameter: 1:.' ¢
11. ~oWell Depth: Well Diameter Gallons per casing foot

tes •t"Water Depth: 2 inches 0.16

Feet of Water: '"J.~ • '0 - \E:j A~ ;; 1·~ .f.t 3 inches 0.367

Gallons per Foot: o.\b';1. ~..\ (.R. 4 inches 0.65

I. l r; ~o.l levWell Volume: pH meter: !ofor...I'JA U~

Purge Volume: Eh rneter: t
Observation for LNAPL: v'OIAt o~re ...~A Conductivity meter:

Observation for DNAPL: nD~ D~[trvtJ... Calibration Date: (0 frO /00
Observation and condition of the well: QAlQC samples:

Purge Method: ~erl \CA~erl disfo~/e foo,·It~

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method:
., 00 ..,

. tl~d.~~ft.tL di~fDS~~fe ~() ;lev- Water Disposal: +re~tM~~ ,IA~.e

Sampler(s): P"Ae., ~22. N~, M}.J)
General Comments: ·S~.~,~. \0". '-'\.0 b +1.. -= ,£

/

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time ():r\ 10: rv- ItJ:,20 Id :21 '~,':I.+ /O:t.{O
pH I,; Co ~ g.,,:) ~ .,; st::J. S' .,~;t..
Conductivity -~~ •.oj +-C.S .,.~. 'Ili:'=.::. 1/ ....~C).9 t; 1 ~-J::.I.. I.:l I ~"", ~ ~~ ~ CI.C'1 C.Cl
Temperature Il. r n.+ /3 . .; 1<' •.s- /1 .<:,"
Turbidity/color
Dissolved Oxygen ?S-S- 5.10 ",.~ ;2.~:} 7.4C.

Analyses Method Bottle Type Preservative Number Number MSIMSD

fJhe", 0 lr 60LtI lot 1000 WI L. a.), ~DIA.t.

CIA.(e,. lAtin, r elSI l'l lDOO t¥I L. a.M MI\e

\TOCr 0).6011 ':lot L{OrJ\\.... VlJjn Hl-(

I
I
II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00006711



Analyses Method Bottle TYI= Preservative Number Number MSIMSD

fkuol s ~0't\ L)Co It:OC) I'7L tlWlI. ~,,,e

C &.lol' hV,,",," 8\c;t tx (OOOWlL.. Dl*l, t\.",t
VO(;r 62.t.o 8 ~)( -to lI"L \lOA H'-I

P.I.D. Reading: 0·0 Measuring Point (MP): ~OL

Calibration Date ofP.I.D.: lo{co (oo Elevation of MP:

P.I.D. Standard Calibration Used: [DO p!f'iI 'lro~~ Elevation of Water:

Combustible Gas Reading: ""4 Well Diameter:
ttl\

~
Well Dep~: lo&.(.,O' 7t>c, Well Diameter Gallons per casing foot

lo •• /01) r ~
:prwWater Depth: ¥ t\ 1J\T 7lJ .12 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: HnR.lsA V-2).

Purge Volume: Eh meter: &Observation for LNAPL: NO UJ!rft (~eet ~(~,;let) Conductivity meter:

Observation for DNAPL: UO DNMl. Calibration Date: Itt/ro 100

Observation and condition of the well: QNQC samples: 1)vp./ fI\! !M,~ / ~U)tM""e •

Purge Method: low -.Po'"
Pump hoses and/or bailer ropes were new, cleaned or dedicated? SarnpIe Method: ').. I' SV~·MEv$;~ re
d~V\eA PVrhfJ dett<JJ1el/ ~;~1,1t, OO;~ Water Disposal: 'tre4fmt+t+ S'lskM

Sampler(s): ~ t: / ~te.. rJ/h. .~N

~~~'Nt
11 ,

General Comments: 10',5 s=
/

II
Ii

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Ie

Date: lo
~-:t-""':.r-:=..>o<..-_-

Task: 20C

Volume 5Volume 3 Volume 4

~;;:s - (. W -01

92C0804A

Observations/Comments: ----------

Sample Number:

Project Number:

'0$7 dcnU.\1

lOOO
Before Purging

Well Number: W- t2 - T2

Project: RPAC

Weather Conditions: LOt,.)
-=c..:;..-=-.....::..;=-~~~-+- _

GROUNDWATER SAMPLING DATA SHEET

pH

Field Parameters

Time

Dissolved Oxygen

Conductivity

Temperature

Turbidity/color

Eh

92C0804A\FORMS\GWSAMP.FRM 2121/95

scoEPA00006712



Date: 10 '0 C'

Task: 20C

;,),;2.(.:.' - (co LU-O !Sample Number:

GROUNDWATER SAMPLING DATA SHEET

Project: RPAC Project Number: 92C0804A

Weather Conditions: l.,t,J '~f vlOud"{. Observations/Comments: _

Well Number: (.1)- n- g

P.I.D. Reading: 0.0 ppm Measuring Point (MP): TI>c..
Calibration Date ofP.I.D.: . to{Io{OO Elevation ofMP:

PJ.D. Standard Calibration Used: {DO""" ~o".fylertt Elevation of Water:

Combustible Gas Reading:--lUA Well Diameter: 4f1l9J'

l').Lt.Lfl' !bt.Well Depth: Well Diameter Gallons per casing foot

28 .~o' 11)(.Water Depth: 2 inches 0.16

Feet of Water: 3 inches 0.367---
Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: IftIQlfA- V-z..l-

Purge Volume: Eh meter: 1Observation for LNAPL: r\Of\t ol,S'evvut Conductivity meter:

Observation for DNAPL: "'f\t OnfMId. Calibration Date: lobofoo
Observation and condition of the well: QNQC samples: I""'t

Purge Method: {'UJ.. t-low
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ~\( r,,\'.err;L.{e,

4~Coflt1ttt V""", d'd.ilt.lttl.!djj,o.~le ~r,,~ Water Disposal: trfA~"'~ f~t.

Sampler(s): fZl(R" OMl., ~P1 ~ 0A/tP

General Comments: l~~ SMtft£ TIM"€.. Fe i"l..=. if, 0 fI6l'/V-
-

92C0804A\FORMS\GWSAMP.FRM 2121/95

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time 1'3'3'1 ~1:J" 1',** 11'fQ IJ~" r,Pt lifo" . I~·

pH 5".'l7 •• o't ".06 ~. ''2. '.U ,...~ (,."1'1
Conductivity o..,.l'f O.2~8 O.~ol o•.,u O.1Zi" ~ ."iJ"r1 f>_"n-7
Eh
Temperature 1~.1 1:;.8 let .r Ilf.7' lif.' ~"1· L't.(
Turbidity/color
Dissolved Oxygen ;-.'S' 1·q.f t."7 t, \'20. '.07 D.''l. . 17.'6&

Analyses Method Bottle T.ype Preservative Number Number MSIMSD I
Phhlolr 60&(( tv (OOO ..l 4.1, -

b(.'est' (,t. f loll rb09". ltlOClC'la'k ••1, -
O"f\~ 'MI l~ \lOOIt'l,. •• -
C"1_,. ",(.ltr St'" l,c \000 ..\." Q..J, -VDC.l i26015 '" 1(0"'''' VOA He-I

I
I
I
I
I
I
I
I
I
I
I·
I
I
I
I
I
I
I
I

- .....

SCOEPA00006713



0.367

0.16

0.65

Gallons per casing foot

').." 1> _

""O~KA o-n
)
~

to jlO /00

2 inches

3 inches

4 inches

Well Diameter

Measuring Point (MP): _--''-'--=- _

Elevation of MP:

Elevation of Water:
---~-------

Well Diameter:

pH meter: __--':....-=-:....;::x=;:..._~-=:...----_

Eh meter: ~-----_

Conductivity meter: ~-1. _

Calibration Date:
---I---f----''--------

I
I
I
I
I
I
I
I
I

QNQC samples: __--:= _

Purge Method: _l_o-:w~--f-l-ow-,---~---- I
.0.." , .•,,- \_ f~/

Sample Method: ~ ~VvMb'~ :00... \ Id if), OC

Water Disposal: tr~~b-.J.. plb...~ I
Sampler(s): Vi"\( I u.J.., W'" ,}J.N

, I ,_ ..\\~ I
f "-~ lw"'"' ___

GROUNDWATER SAMPLING DATA SHEET f~iJ \<:/(0
-:1. ~ - ., i.;...J -0 i

P.I.D. Reading:~• ..:::t>,-- :-- _

Calibration Date ofP.I.D.: _l....::;t>-tV.:.;:fO=-,(r-0.;;.....::..O ---,,..-

P.I.D. Standard Calibration-Used: ~'" ·fSo~"ty~1\e
Combustible Gas Reading:~I..:..A",-- _

Well Depth: hO.'6 1
Tb G

Water Depth: 1.2. ~g' iO (,
Feet of Water: _

Well Number: LO -1'2- r Sample Number: ...
I Date: ~o \0 00

Project: RPAC Project Number: 92C0804A Task: 20C

Weather Conditions: JOuJ bt>S 1 dr; z-:z-l~ Observations/Comments:

Gallons per Foot: _

Well Volume: _

Purge Volume: :--_--:- _

Observation for LNAPL: v'l,,,.e O~~V~

Observation for DNAPL: (lo" ~ OYSlV\le~
Observation and condition of the well: _

General Comments:
_~........'-=-=-=~~ .......~..o...L",""_.__-----------------

Number MSIMSDNumberPreservative

~...
•

Bottle Type

l~ 1000 if\L. Q.,u,
{)(lOCO rJll,..a",L,

{OOO

Before Purging

Analyses Method

Field Parameters

Time
pH
Conductivity

Turbidity/color
Temperature

Dissolved Oxygen

VOCr ~U
ttttfttlt /HGt 1)~ ~2D 11Lf70. .

"Pk1'wu lr ~O'l'
C-IA tor Wr 91~'

92C0804A\FORMs\GWSAMP.FRM 2f2119S

scoEPA00006714



20CTask:

Date: \0 0 00

--

GROUNDWATER SAMPLING DATA SHEET

Project: RPAC Project Number: 92C0804A

Weather Conditions: lo\,IJ 'Or J c1DUd.¥ Cbservations/Comrnents: _

Well Number: lJJ -l\- r

- -
PJ.D. Reading: lO ." ppP' Measuring Point (MP): TQ(.

Calibration Date ofP.I.D.: l WOO Elevation ofM?:

PJ.D. Standard Calibration Used: (00 "'" i~ob~M Elevation of Water:

Combustible Gas Reading: wlA Well Diameter: 2."d,
r

Well De~th: '1.6' . 05" rec Well Diameter Gallons per casing foot,.,~I~.
Water Depth: ~"' 1"01~:a~ ~"g 2 inches 0.16

Feet of Water:~~ : ~.(~ 3 inches 0.367

Gallons per Foot:~. Ht~z. ,_I(~ 4 inches 0.65

Well Volu~r;r.~"at Icv pH meter: Hoel(i14- V~

Purge Volume: Eh meter:

~Observation for LNAPL: not'" o~" Conductivity meter:

Observation for DNAPL: nont oltrt.-"tA Calibration Date: to fro 100
Observation and condition of the well: QNQC samples:

Purge Method: ae!:c.JeA. dir,"~k~ ~;~

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: •• ... 00

d~d;~~eA. disf!S.~le b4;~~J ta.'\e Water Disposal: frera..~{; pl"tI\~

Sampler(s): RRe. Ddll( »JJiIt U)./

General Comments: SbrlPtf 11"'( I~()' Fe+-'%-; 0.'2- •
.

Field Parameters Before Purging Volume 1 Volume 2 Volume3 Volume 4 Volume 5 Sample

Time (tN( 1a.4'" {'1ft':' l~;- ·'t~8 Itpo,"
pH U.S, if.S" U.il ll.~?- Il.~
Conductivity 0.((' ~.l(' O. (IS" 0.((+ D·n1

-HI G- A-l., 0 cIT' L .I.E 2-.~ 't:."" 5".~ 7·0
Temperature {l.S'l 1~.Ij' U.S, lS. C. :2. ';.5I'l
Turbidity/color
Dissolved Oxygen S.l'l 't .~1.. 'f.~ S .OS" ,+.00

Analyses Method Bottle Type Preservative Number Number MSIMSD

PkelilD S' Bo&tl i~ lOtoPtl,. ,.\, -
b 19lr/ICk goe1/8011.- irl'''' lIlt 1t..1r -b' Fe,~ 9141 l~ (Of0 ...... ~J, -
CI l't 'l.ff~S 9'~1 (~ tOClO "'., .. -
VOC, 8,"'06 ~ 'to ~L vc/# f'(c.t
lDt~f If,,""f &~o ,." (00. fII\I.. " ..." - j

IMtm~ Rrare tror> "010 IJ •~ 1.~ III'\. to'" t-t~O, I

art,e" f I «11' io'(J«),I l Jf. ~O"'\. ,,~ - ~eiNtIl6 .'F\!' J"""l."A ~.

~~~~A\FORMS\GWSAMP·~(;tl9S l't 1-0 "'~ ,.~
IQ~ 'fo~·l I~ 1"'...Lt.~
r ..." I.., fartl. Utn./~ ~ I••. • •" 'l.t;"'o _1. _II•.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00006715
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I-
I

20C

Date: 10 10 OD

Task:

-

Sample Number:

GROUNDWATER SAMPLING DATA SHEET

r~
leL r;o._~ pttt.;
'lL toDO .." '11'1, - ..__ . . ..

Project: RPAC Project Number: 92C0804A

Weather Conditions: ID~ 'Or I _C,tovtl'f Observations/Comments: _

PJ.D. Reading: 0,0 Measuring Point (MP): nc..
Calibration Date ofP.I.D.: lO Ao lot;) Elevation of MP:

P.I.D. Standard Calibration Used: lOO"d'I it. hf:ylene Elevation of Water:

Combustible Gas Reading:~A Well Diameter: Lttl ,,
Well Depth: 9~.4~ 11>c. Well Diameter Gallons per casing foot,
Water Depth: 1&.'3~ 'il'c.. 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: HOflr6A "...~
Purge Volume: Eh meter: tObservation for LNAPL: n'"e ~r,ftt'''t.( Conductivity meter:

Observation for DNAPL: nOf\~ oJ,StNfll Calibration Date: IOlr..{,~

Observation and condition of the well: QAlQC samples: n''''t
Purge Method: {Ow'" .(low

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: 2" S'v~~f1";J.,(t.

dttMneA pr_" ki;CA~I1#,~,tIf~le ,..,~,;..~ Water Disposal: tfrA~l~ s-.,t~.

Sampler(s): ~t/~, Jl.I'.1JM

General Comments: ~e w"~N" rt 'hi. Mttme /'1 -n,(kA,
pc. t'L; '"'"t. 0lLfz.r; S~, "O~€ !1/L-

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time lJ'tG t1't& J'3" L~~8 1401 ILtoC\ \...'t - (&f J4If
pH '.'e ,..., 0." '.7t . , ,'1 II.'11 11."8
Conductivity o.&f%., O.1fL1 O.3-t). 0·3" o.'Z.'fo'Lr O.%~2. o,rz.,tn-

Eh
Temperature 1;.1;1 let. J' tlf.S"' lq·i~ ~'tI'5~ 1"',&'" l'l. ~Cf
Turbidity/color
Dissolved Oxygen &4.'0 0.67 D,~O ' o. ,"- o. &.t~ O.'t~ 0...."3

92C0804AIEORMSlGWSAMP~ 2121/9S

l"l.(i'tlt. l7C, ••
at 0 'fOr.,

, I._

Analyses Method Bottle Typ Preservative Number Number MSIMSD

"' 90'1' l)t (000 ML AwJ" -
O,~~/fllt i ott /'0'&'" 11C (lteO "'''' ••a, -0' Yet r &f\tl L~ l~ "'~ A.a, -
'11le.. Jtuk' tHa;. llC (o~c.. a.J, -
VOC.r iUo( JJ. '(0 "'{,. voA ftC-I
DiftA,,' r~'_r 9Z.oto j.,( (NOMl 'M -
~.Ir t l r: ~

~OtO S lit '2.Q)-t., ...- tUf"
4~'Oftf I Alt. '" 'flO.1 11' '"~ ML.

, . - - ~~. "'Ftf1 I1t"tO '" We'

SCOEPA00006716



Analyses Method Bottle Typ- Preservative Number Number MSIMSD

1-.A..l:..t'"1~ v('J("" .oc:. VooJ... ~\ ~ -

P.I.D. Reading: v1J:1It~ ~- ~-'''' (1}J7~ ,I.'1fJd Measuring Point (MP): TOe, • o.rr£lI~

Calibration Date ofP.I.D.: AJ/A Elevation of MP:

P.I.D. Standard Calibration Used: ;U!Jf Elevation of Water:

Combustible Gas Reading: Well Diameter:
'(QO

Well Depth: ;1.<25 I Well Diameter Gallons per casing foot

Water Depth: ~O.91' 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: ~ 0.65

Well Volume: pH meter: (4CC'\hee. \ )rl-d
It

Purge Volume: Eh meter:

Observation for LNAPL: M~ Conductivity meter: n8

Observation for DNAPL: yY!,...e- Calibration Date: 10 It I
I

Observation and condition of the well: o.\:; V\QJ QAlQC samples: -» )

~, Purge Method: Ia Iv ./104)

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ~ II suhMeJS I 1,~""-P
c.lu\ t ccJ.-d... "\.t,~:)d'~ J &<0(\ ~l)fr,...~ Water Disposal: WoJe.r -H'~ .

Sampler(s): DMe., e.QQ J f.J fv\ lf'v\()
General Comments: F~ro'-lS '. !1.0 M3/L

~ ...~\-<.... \-1t'V'Q.... \O~.;t$'
.

20CTask:

Date: _-"--'<4-.L.L__

Volume 5

92C0804AProject Number:

Observations/Comments: _

Sample Number: .;2,30 - cD tv -0("

/;J.. 8S'"

3.4

Before Purging Volume 1 Volume 2 Volume 3 Volume 4Field Parameters

Eh

GROUNDWATER SAMPLING DATA SHEET

Conductivity

Time

Dissolved Oxygen

pH

Temperature
Turbidity/color

Well Number: ,.1..1-1"
Project: RPAC

Weather Conditions: (/ VVCa..s+

92C0804A\fORMS\GWSAMP.FRM 2121/95

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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P.I.D. Reading: __0.·0 Measuring Point (MP): "lUc.

Calibration Date ofP.I.D.: Lt) UQ lou Elevation ofMP:

P.LD. Standard Calibration Used: loO ff"' iro~"+,~t Elevation of Water:

Combustible Gas Reading: "'fA Well Diameter: 'J. \t i
''l.00' W(,Well Depth: Well Diameter Gallons per casing foot

-:z~ .')J;' toe..Water Depth: 2 inches 0.16
-,

Feet of Water: 3 inches 0.367

Gallons per Foot 4 inches 0.65

Well Volume: pH meter: t-to£11fA tI ..~

Purge Volume: Eh meter: tObservation for LNAPL: 1\0000t o~Sfr'VtA' Conductivity meter:

Observation for DNAPL: "OtI\e. o~nd Calibration Date: vlsslss
Observation and condition of the well: QA/QC samples: ho..,e,

Purge Method: lD\J .... f(f)w
Pump hoses and/or bailer ropes were new, cleaned or dedicated? SampIe Method: '2" .r" ~,."err; r., (e
dtd.iCA-I-~i. ~;';fOSdle -h-ht"'ll detMiI,ll 't"'''1- Water Disposal: .\--r~",.w..J ,CA...i

Sampler(s): «ee, t'hlL,M..... tiM

General Comments: \5"2.$ r~,lX TIME· f'Zif.-e. -
.

I
I
I
I
I
I
I
I
I
I
I
I

Date: lO to 00

Task: 20C

GROUNDWATER SAMPLING DATA SHEET

Well Number: w.." .. r Sample Number: 22'''' -<!w~~l

Project: RPAC Project Number: 92C0804A

Weather Conditions: JDW bO$) do,,_! Observations/Comments: _

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample ITime I'W-C\ Iqli~ l"'S' IS"DI 15"0' .'
pH 5"." 5" .1'- i·'~ ~

Conductivity 70.0 'CD :q 'n.If "". IEh
Temperature ri·; IIf~S Mil
Turbidity/color

IIDissolved Oxygen 2.,t; t·01 L.ol

-
--

y
i"S-OO ML "ty
heSOt filL '~\.r
,., ... ..., _. ..1..,,,.....

Analyses Method Bottle Type Preservative Number Number MSIMSD

11f"'t~«r foeti tJet'oo",L aMI! -
0(, fe~ I fllr tott/90t1. l.r( 010",L .-Jr -0' 'f~r ~t't\ ~"(o'o",,l. QIIllt - I-~1,,. ~,.),r olift Lx loo....... , ...a, -
VOLr euo « I~"Ift~" VOA Ht.l
t> 10(1",' l-&tI'I r !>~o 'lot \000 ",,,, 411'1, -
i~..~lt +- +r. ~ bDlO 13 l" "fo..1.. ~of&,

..,,,,,
iJCid..","~H ICl1 Sl) fI0'lA 1'''''10 l 1C z,t;o 1'It~ ;,l-' ...."., (Ofloc"/f.JMr "....../ ...'4/,•.,

SCOEPA00006718



20C

Number MS/MSD

Task:

Date: to ,\ 00

Number

"

Hc..(

II

"

Preserva tive

n,ne.
N'O~ of. "0.(,
l\O~f

H ..£o,L

Sample Number: '2.32.- G-W -~ I

GROUNDWATER SAMPLING DATA SHEET

Analyses Method Bottle Type

Project: RPAC Project Number: 92C0804A

Weather Conditions: 10\,01 ~O.s 1 cl..,vJ~ Observations/Comments: _

Well Number: g .. 0 l ... S"1

P.I.D. Reading: 0.0 Measuring Point (MP): :mC...
Calibration Date ofP.LD.: lO ((\.(00 Eievation of MP:

P.I.D. Standard Calibration Used: l 00 ep'" 'fO\,vh~t Elevation of Water:

Combustible Gas Reading: lilA Well Diameter: ')" f pvC
;3 .2.0' 1"Oe..Well Depth: Well Diameter Gallons per casing foot

?-1.ie'Water Depth: toe.. 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: !"tO~'~ lI-n

Purge Volume: Eh meter: lObservation for LNAPL: 1IOlle oIoS&vtti. Conductivity meter:

Observation for DNAPL: V10tlt. D~S?tYAl Calibration Date: l" !lljOO
Observation and condition of the well: QA/QC samples: II 'Yll..

Purge Method: low - flow
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ')." rW""t'rr;L,le.
. de c.oMe4 pvtrlf I dedlc~~tl dl"DS4l~lt 1vIl,;"ry- Water Disposal: fu~'",,-t S~<kw.

Sampler(s): ~Ml, (l/l.i., NA.1 . Mt-.»

General Comments: S(A~p<.t ;;h\e ~ 1~2..0 ft.'t).-:. 0.0 Mj it.

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 S: mple

Time 1~'t1. L2.&.t3 ~ 2.t+~ l"2.')' ~2;e ~301 1;"09 1'311
pH ,.'\7 S".~a; ,.~. ~.{,'Z. {,.,' ~.~ ~."7b

Conductivity &.l.~b 0.3'7e o.'5~O o.~61 " O.J4" O. &.\01 o .&.fal
Eh
Temperarure n, , 1'Z ., Ilry, l~.' 12.7 b"1." lZ'7
Turbidity/color
Dissolved Oxygen 5'.ra~ l.~ S .~" t.e I 07'3 0.'''' 0.,,0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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GROUNDWATER SAMPLING DATA SHEET

Well Number: ~'''ol- ,,5' Sample Number: 29t.- GltI-Ol Date: \0 \\, ()O

20CTask:Project: RPAC Project Number: 92C0804A

Weather Conditions: tow ~OS,., dOC/At Observations/Comments: _

P.LD. Reading: ---40,.l-.....Q""---------

Calibration Date ofP.J.D.: ---<.~O~6...,l(f_'D"'-'.'------_

P.I.D. Standard Calibration-Used: lOOppaN\ i~o bu~kAe

Combustible Gas Reading:~I.s::;A,,-- _
I

Well Depth: bS. ~S !l) c..,
Water Depth: "),7 •.,~ fl)l.

Measuring Point (MF): __11)J.-::;.._"' _

Elevation of MP:

Elevation of Water:
--"7"""....--~------

Well Diameter: 2 -¢ PVlr
Well Diameter Gallons per casing foot

2 inches 0.16

0.367

0.654 inches

3 inches

Conductivity meter: _--:-----: _

Calibration Date: t\ )" / Od----4(J...=,,<--K.lL.- _

QAlQC samples: IIII)_~_t. _

Purge Method: low- .flcw
Sample Method: :l'I SJ,""M; bit.
Water Disposal: ~imt~ ~
Sampler(s): ~}J.t., R~f,NM.\ M""

Fe~).. ~ 0.0~~ ~r.~ flNte: l'30;
~~-t!,., >MeU ~ Mt ~Y'

Feet of Water: _

Gallons per Foot: _

Well Volume: _

Purge Volume: _

Observation for LNAPL: _"...;;.;O,-V\_~=---.::..:...-:;....:~..:.-=,--...o...-_

Observation for DNAPL: _t\....;.....;,I\c.:..e.-=------==.!..~:....:...:.!..___

Observation and condition of the well: _

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

. tl~tDn"d. J'v"'f, tJed il#.~A. a'tpe~~le ~

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

ITime l2~7 l'2LtO rl4\c; ~ '1t;o 1'2.;, 1)00 l30~ ~/rfIIt' TtMe"
pH kt.O'\- ",0 I , -00 ;-.41(9 '.C\t
Conductivity O.rz;., O.Ij'fC't 0.,1'1 0.9\). 0·9\8

IEh
Temperature ~2·IQ L2. '11 i'2.et1f 1'2.4\(, l"2.~

Turbidity/color

,IDissolved Oxygen 2.30 o. ~" O.r:;~ o.'t6 O.~,

I
tJ,OW" HOA" ~ p!Me c"",rt "jo""~)JC; I- '2.0 "'\. r(M

V\o"e
HJo"

92C0804A\FORMS\GWSAMP,FRM 2121/9S _ .-I ~~
~uHlie. i'C,.f l)t "'vo...... r~"1V
1000 'to S.I l" roo,",~ polt
- -, ,_. (L'" .. ·/u.1: _ / ....... I I ~10 ",L M\.f

Analyses Method Bottle T). Preservative Number Number MSIMSD

Pkf,,~lr 'aOC{ I I r:IOOhIL ~",~' n~ t\ (. 11ec ,~h /,cJr 6cec./Q06l.o l ~ 1000..1. ." I,

(JP t~(' 9(~1 (,c looo...L a""" & •

c.\\lef hf~r alert Itt' \000,.(.. t\~ h I~
voc~ eu,o ']x tIfO "L \IOAr Wt.l
'O;e~i-, (~ID,.r 8;lAo 1.~ \tCO__l a"''' '.
M~J..{s+ ofro.ee tis "010 ~ (¥- '1.-oI'\l.".{" HflD,

3 1L 'to",l. VuA f J-l-d~";.,,, (clilt 3t>o/'lD.1 l'lC ;DO_\.- hO"~ ~~,,& 6-(,,1=-'"
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92C0804AIFORMs\GWSAMP,FRM 2f21f9S

20C

0.16

0.367

0.65

Date: ~ 0 l~ 00

Task:

Gallons per casing foot

4 inches

2 inches

3 inches

Well Diameter

pH meter: -'-'-'''-'=-'CJI!:lCI_..L-=:-- _

Eh meter: ~-------

Measuring Point (MP): _---lI~=-- _

Elevation ofMP:

Elevation of Water: ----::-:----------
Well Diameter: --------,F---------

Conductivity meter: -L. _

Calibration Date: _lo-+/~n~.f...:co-=f) _
QNQC samples: _.:..:."=-0"'--=;£..-- _

Purge Method: to w- 'f{,w
Sample Method: "l (t Sv"'~.f,(f.
Water Disposal: +ItDl.Jme,..} f_"'_~.f- _
Sampler(s): R~R.,)lt') p AlAI. t?MC,.,

fe.t"l-=. 0.0

Sample Number: '2"5e.t... ~-Ol

GROUNDWATER SAl'VIPLING DATASHEET

0.0

Feet of Water: _

Gallons per Foot: ____..,.-_---

Well Volume: _

Purge Volume: _

Observation for LNAPL: """,e O~ftt"v tA
Observation for DNAPL: V\~t\e. o~~~rveA.

P.I.D. Reading: _---"'-..:..=. --;- _

Calibration Date of P.LD.: I0 Ir~100
P.I.D. Standard Calibration 'Used: lOO fFr"'l i~o bClt'(te.-t
Combustible Gas Reading:_.:...N'41..:...A~ _

Well Depth: '5'tt 4.9' Tr>c..
Water Depth: l q•'];' t iet,

Observation and condition of the well: ------

General Comments: "~f\.\,l£ fiMt.~ D'~1=-ti~--------~-=-----=---------

Project: RPAC Project Number: nC0804A

Weather Conditions: 5'05"cJ..tuJy I' ., 0 J71 ;" Observations/Comments: _

Well Number: Rf ... 0-:;- P

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

tteCO&o\Metl ~. aetll(~ietl.. d;S¥05J,,{e 1vll'~ .

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time 05S"). Of>""" o,,~~ O~* O'lOo, 0'71* o::J'Z6
pH ".lif b.t, ,. ,(, ".rb '" l' 5)"" "Ie. .J.r~
Conductivity 5P>.5 ~, .C;"" ~'.1r 8f1.'). ei.t}

.
Eh
Temperature r:2.•""" l'1. &0 \;. ott L;.efa ~'3.0"1
Turbidity/color
Dissolved Oxygen b.2tt 0·9' 0.;' o.;-~ 0.5'»

Analyses Methnd Bottle Typ- Preservative Number Number MSfMSD

ts.» ... \ '8l!)LH l "'leOl> Mt llWt -
!c.~I~i' l'Itt'~r 0LC;t L)C(~ ..l. .1.All, -

\/'/)(r 9l'e 6 ~ "to ML VOA k'-'l
svoc.~ ~).,o l)( tOOOML a.lt -
~~t;'t I l;,,..,,.f ~'2Ao 2.,l /000 ~L CUM -.-,.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-~CfOlftL-'

/10%0 1f'L..
p'..

Date: 10 \, 00

Task: 20C

GROUNDWATER SAMPLING DATA SHEET

Sample Number: ... -~--o,

2n
Project Number: 92C0804A

b~ 1 clOv'h Observations/Comments: _

Project: RPAC

Weather Conditions: low

Well Number: --=--=-..1...-J<--_

PJ.D. Reading: --.9. 0 Measuring Point (MP): 17Jc..
Calibration Date ofP.I.D.: [0 tll /00 Elevation of MP:

P.I.D. Standard Calibration Used: ieo qp~ i ro '''be fe~ I- Elevation of Water:

Combustible Gas Reading: tJlA. Well Diameter: Z" p PV~,
Well Depth: 33~ TO'- Well Diameter Gallons per casing foot

I

Water Depth: '2.1:14 roc.. 2 inches 0.16

r; ,71 '
-,

Feet of Water: 3 inches 0.367

Gallons per Foot: O. lb))..
4 inches 0.65

o,q; ( 1~[Well Volume: :: ,.,J pH meter: tto~5A U..l-1-

Purge Volume: Eh meter: tObservation for LNAPL: "o,,~ o{.,sef'vtJ. Conductivity meter:

Observation for DNAPL: Y'fl\e obrl'fVtel Calibration Date: to /llIDO
Observation and condition of the well: QNQC samples: \l\O~e.

Purge Method: PQik,..
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: bra ;1t'V"
ad.; cuh!tl. di~p~J,le. fop ;l~ (l;'e . Water Disposal: freA.~~~ l"tt~~

Samplerrs); D~(.f flit, ~N / M)1

General Comments: ~(e -Hmc: /340 Fe +-2. -.: 0.0 '
-

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 1 Volume 5 Sample

Time \'lSI l"1.~q we.l\1J'( I L'07 wt\' .try
pH ~ ·"11 b.~" 1@2qak', " .'\7 (2 ; GtAll'
Conductivity ,,\.~ S"~." ~')trt IwJ S"'t,1.. I;D) "rl.
-a (,-Jtl, ~Ur l 1 3
Temperature i'2.."S ll.' l\ .ct).
Turbidity/color
Dissolved Oxygen 6.00 b.OO ,."

Analyses Method Bottle Type Preservative Number Number MSIMSD

PfAtllOlr SoLtI \'Je{oDOW'\" tA...~ V\(Jy\1'

Oc.tt<'k /~ 906 t (908" ll'I\COW'\.. a-.t, .. .
of' ~sfr S("tl lv. tOOO,..t. 4_ ..
C.kl./ ~ffbr fi(t;l l1t l~OO",1. "

..
VOc.~ ~UO, 30t ~... VOA HG-,
dioJ(f\l f ~rtt 9~O Jo,( lbOOfWIl a.1t f\Ot\ to
~etdH net. ek bO(~ S III It'c1,w.. blU, H~O~

~to.\st ~. _o'21>1'7'(70 l,e. .'JSo~ pI''f wW1 '00lot.. /1tJM, 't1O." / 6fl'.2./l~.1 tIC» ....
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GROUNDWATER SAMPLING DATA SHEET

20C

Date: 10 l~ 00

Task:

Cbservations/Cornments: _

Sample Number: ~:e..-<-=---"l!!!.....::::,,"---=-.L-

Project Number: 92C0804A

Well Number: [2.'-0"- '07
Project: RPAC

Weather Conditions: Q"~o..~1-

(}f """-
PJ.D. Reading: Measuring Point (MP): TQ<.

Calibration Date ofP.I.D.: 10 (1"1.. LOb Elevation of MP:

PJ.D. Standard Calibration Used: loO f'fM i<oltvhjk.,t. Elevation of Water:

Combustible Gas Reading: N/~ Well Diameter: ;JPJ eve..-
Well Depth: ~«J .U;' Well Diameter Gallons per casing foot

Water Depth: 4.3-.\6-' ([§§5 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: ~Ot::I1'A V·;;u..

Purge Volume: Eh meter:

~Observation for LNAPL: ~e-...L Conductivity meter:

Observation for DNAPL: f\"Q ......~ Calibration Date: 10/1'''/DO
• 1

Observation and condition of the well: 0.'1;. QNQC samples: r>vf ~rlt1~AT£. &\~, l'\CP

Purge Method: low
f

-.flow '
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: '2. rl .su£,@I\,('r,-M~

d~~rJ"tr.l P""'f6 dedic«W1K~(~ 4l.h,M1_ Water Disposal: fte"~e"".(-pl~,,.+

Sampler(s): R~£:, 1>~ ~'" ptJ
~(,ITO"3: 4.0 fY16J,A

'. I
General Comments:

~ ttL +tt'1/\~ 13 1$

Field Parameters Before Purging Volume l Volume 2 Volume S . Volume 4 Volume 5 Sample

Time /2...3? 1:l.'t{G( \ ::l 0\.-\Cf );l: ~ 4 1~;5~ ~OL+ )KO~ 1~/r;-

pH 5"./3 ~,:J. ( <,:,~ ) ~.~o S, '2." r.'J.7 5"'"1.7
Conductivity "".309 ".'<49 1'; .flLiO () .c.(;J·S o·l.i'h O.'t16 O.&t'l't
Eh
Temperature /~.80 /3.;"0 13. CPO ILf .10 IJf, I IV· i !~2-

Turbidity/color
Dissolved Oxygen ;l~.-r I.' I I I ~ t) ,qcr On" 0.6"2- .0.78

Analyses Method Bottle Type Preservative Number Number MSIMSD

Pkucli ~I I" IOOOntL- ~M .., MJ\t
'''''Oi' ~trk 9(,1 Lv 10&0W1L s.. L.t 1\0'" e.

'10 C.r 91r,o (} s« 'to I"\{, VI~ c Hel
!)ioY,;'s 15,.", g1~O -:z.~(OOO.-(... 4..,"" W\b~e

I)'It~\< IHA Df4;1' b02..o /-Zl.f70 lJ' ~~"'L. ,1.~ HtJO'I
fW7tb'~/~Lt m b6(f) g L" ltnIN. ~D" H"O...
lat'\l~~~ lan, 13oc> /~'o. { il'£ ~~L ~ ~o"'~
svl-fi ete '11'.t ,'l' rOOM\.. 0 l\IQ 0'""" ,",oAe" l! IlC 1~ ~~ (

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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GROUNDWATER SAMPLING DATA SHEET

Well Number: -,-=,~~-l!-._ Sample Number: ~S'... 6 -0\ Date: to l~ 00

20CTask:Project: RPAC Project Number: 92C0804A

Weather Conditions: G"OS~ ch\J/i" ! ~0 n"V1 Observations/Comments: _
, I •

P.I.D. Reading: 0.0 PI'W' Measuring Point (MP): Tl2~

Calibration Date ofP.I.D.: /0 (t')" 10fJ Elevation of MP:

P.I.D. Standard Calibration"Used: lOO tpm i io ~ekt (e,..t, Elevation of Water:

Combustible Gas Reading: N(A Well Diameter: ').";,
Well Depth: 31.£N "tV(.- Well Diameter Gallons per casing foot

(S. U
,

Water Depth: Tl>c, 2 inches 0.16

Feet of Water: :/'l.&.f\( - III .2.t ... l'.'2) fk- 3 inches- 0.367

Gallons per Foot .! '-;1- jo-\ I-A:. 4 inches 0.65

Ib·)..1 "- •1~;"l-~ 2. ~er-lWell Volume: pH meter: ·HOC~ v....'a.-1.

Purge Volume: Eh meter: J
Observation for LNAPL: ~o"t o~rerveR Conductivity meter: ~ ~.

Observation for DNAPL: ~Ollt. c~s-eNul Calibration Date: lOlreloo
Observation and condition of the well: QAlQC samples: 1\ OV\(..

Purge Method: bA; ltV"
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: '4;~V,' ..

tid;c~JttL di~foSA1DLe . kMlev Water Disposal: +rt'A4-;;.F '~AJ-
Sampler(s): 1-1/1\ fJ.JJ R.~f,· £:>/II.l..

, I

General Comments: 51rmM. 1JWlE:~ .~ t'l- '=- ~.5 ~ (r-

Field Parameters

Time
pH
Conductivity

~ ls-Ao\.. cPvr
Temperature
Turbidity/color
Dissolved Oxygen

Before Purging Volume 1 Volume 2

q·ro

Volume 3 Volume 4 Volume 5

/)9,."I II»fiI tlw.
c 6;1 1411G1... It;;'

Sample

Analyses Method Bottle Ty, Preservative Number Number MSIMSD

Ph t'u(r ~o*1 \".( eee .~L. ".~ l!\O"'t. IIllt "".. ~nt fJ~1 t'lll~olJl\l. 4JUt ..
voer Woo 6 1,,/. l.fo ~\..VD lit H""
~DCc to'7.1o l't {tx:e 8¥\\. IlrMII rtOIA" 11Oi"ytftC I~r '&~clo 1)l 1000 M\. ...tW ..

11
92C0804A\FORMS\GWSAMP.FRM 212119S

I
scoEPA00006724



Number MSIMSD

Date: to 11. '0

Task: 20C

NumberPreservative

Sample Number: :23& -6rlJJ-O

Project Number: 92C0804A

Observations/Comments: ----------

Bottle TypeMethodAnalyses

GROUNDWATER SAMPLING DATA SHEET

Well Number: AL -f, -"I'
Project: RP AC

Weather Conditions: 5"'05 .f c10uly

nC0804A\FORMS\GWSAMP,FRM 2f21/95

P.I.D. Reading: 0.0 Measuring Point (MP): IDC-

Calibration Date ofP.I.D.: \0 /l~/o~ Elevation of MP:

P.I.D. Standard Calibration Used: tee fJM" '$Obv~~t Elevation of Water:

Combustible Gas Reading: N IA Well Diameter: ').\t ¢
't'.'O~'Well Depth: 'tl>l.. Well Diameter Gallons per casing foot

•
Water Depth: . li.lc; 11)<., 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65
I

Well Volume: pH meter: HO~I'~ ij-).')..

Purge Volume: Eh meter: 2Observation for LNAPL: noP't O~.rb'VeJ{ . Conductivity meter:

Observation for DNAPL: ~ o~serve4 . Calibration Date: \f) /r...j 00

Observation and condition of the well: QNQC samples: nOAf.
Purge Method: 1o",- fl ,wi

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ~""'h"S"{~

.de.C()f\t1ecl ~, tlQdic~-ler! Id;~rns.l,le tll~~ Water Disposal: ~~e..,+ faf; luQftt
Sampler(s): t>M.~, ~oMN

General Comments: lS'lo SJh?lftf l1t)\f ft.-t~:: L& ~,IL.

IVli-h iA/ pvr1e w",ev' +Vr/.,,'~t rt-7 j s. lfM
.

, I

Field Parameters I Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time 1'1'l1 i~"fS' I~)O 1&f"1;t; {Efoo 15'0S" IS1D
pH b. ~ 0 b.so 6.60 '.,"0 h.bO SN4f"L£ r~
Conductivity 0,3q2 ~.(f30 O,lf':sr; " ·ttl~ o.~41

Eh
Temperature 14.2' 1~ ."t"f 15. bS" 1; .70 15.-r~

Turbidity/co lor
Dissolved Oxygen s.on 0.1'2- 0, bo O.'~7 O.5lf

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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20C

0.16

0.367

0.65

Task:

Date: \0 1~ 00

Gallons per casing footWell Diameter

Measuring Point (MP): __-'--='-=- _

Elevation ofMP:

Elevation of Water: _

Well Diameter: ~6O' e"(.

pH meter: Itc)~ ttSA U.).,~

Eh meter: )

Conductivity meter: ~~ _

Calibration Date: _lO~!-"l~-16,...:~c..:::O,--------
QA/QC samples: _.....:~.:-;O:..:.....:30e"-- _
Purge Method: _

Sample Method: _

Water Disposal: +rt~~tJ-t- pLAlI'\+
Sarnpler(s): RRR.rbh\l, tJ'". k "

+~ ,
Fe. :: J ~ MilL

~~
3 inches

4 inches

Sample Number: --'oOooo'--1.._-=-=--=::...l.

Project Number: 92C0804A

Observations/Comments: ----------

GROUNDWATER SAMPLING DATA SHEET

Well Depth:

Calibration Date ofP.LD.: -.:...IO-+-'/r!.....:"l-'-If-I()~O _

P.LD. Standard Calibration Used: too rf'!' lSo0",~lene

Combustible Gas Reading:__N=-=+/A:...L- _

P.LD. Reading: --1=L----- _

Project: RPAC

Weather Conditions: OV~\-

Water Depth: ---=~~t:.G~===--~~~~__
Feet of Water: _

Gallons per Foot: _

Well Volume: _

Purge Volume: _

Observation for LNAPL: _-LI'..P=~l'..C---==- _

Observation for DNAPL: _-'(\...,..,.Q)..........:....:::....:(". _

Observation and condition of the well: 6 .¥:...

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

d.u1B Q.~!d \0 0... \c..('"

Well Number: -:..----'~~_

General Comments: ~a.... pl t k ~t.' IS'tD
£ttrg\)~ ~

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time J.J.: 4 ~ 1~~5"'~ 1.?:17 I~,q

pH c.a« W.,·lt .....Ht c: , t:f 2,. 'lAN."~
Conductivity .~.~ \ ci.» I Ift t-v.lln f'.c;. ~ :l.S1K C. q.
Temperature 11.3~ I'MJ to/It) !tJ.4-Z;
Turbidity/color

IDissolved Oxygen ~.Q~ 4- qq

I
I
I
I
I
I
I
I
I
I
I
I'--------------------------,--=-------------------'

I

Analyses Method Bottle Type Preservative Number Number MSIMSD

IP£<tt;l,,{r f>O'tl IxtOOOtft\' dM), "O~
ckhu k',,,< 9t~1 lY-{OOO",L 4MW ••
VO(,~ e~o1S 1'3 t t# 0 tnt.. YO R Ht.r

11t>iOYcit~ ! ~Iitl( fl'ltfo 'l.-,t(~t,.. ~,.l, J\tt'\e.
~d~lt' f H6 'DI~ 6&'1.0 h'"t.70 l i tc;» M~ Cl?tv HtJO., , , -

1J
92C0804AIFORMSIGWSAMP.FRM 2I21/9S
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GROUNDWATER SAMPLING DATA SHEET

Well Number: Mw=o3-4.-":t- Sample Number: :ly ,;2.::(Q l.tJ - 0 I Date: 0

Project: RPAC Project Number: 92C0804A Task: 20C

Weather Conditions: O"d"t.~t M f l,.,UL Observations/Comments:

P.LD. Reading: ~ Measuring Point (MP): TOc..

Calibration Date ofP.LD.: \O[l3jOO Elevation of MP:

P.LD. St~dard Calibration Used: \00 S'~ I"s.doI,~'U'\(.Elevation of Water:

Combustible Gas Reading: Well Diameter:

3.2.s~'Well Depth: Well Diameter Gallons per casing foot
,

Water Depth: lCo.IO 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter. r+or,'o~ \)w..:t

Purge Volume: Eh meter: (
Observation for LNAPL: f\o~ Conductivity meter: 1
Observation for DNAPL: t\oY\.~ Calibration Date: 'lo/(~IDO

Observation and condition of the well: QAlQC samples: -
Purge Method: 'o~4 {

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: \O"".,{ I
cLc;e,L r e c~!:!"Q\ b~4\~ Water Disposal: '~U-IO'oJ:M~

Sampler(s): I> ~CJ (\t\ i\) A.HY\
J

General Comments: ~~l~ ,l:&iW:... \'d. ~O 0
.

_E~"'o" 1 :l.~ r

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time \\ ..3C/ Il'fB IL5'¥ I I s.'JI l.:llCJO
pH c. r: p~fn b.ot'1 h.h/ 6,-5~ (,.. ~Cf
Conductivity ~~.g 71.0 1~.q '1/;. "1 C\• .;l
};b. G... ... \ 1_........ 2.Y 1./.9 7 .x: Cl.t; 12.()
Temperature II ~.~ 11.·/4- U.~~ 1[.07 1 I. J"
Turbidity/color
Dissolved Oxygen 2. ':7-" '2, ()~ 2.«t$r z.io ':1 • ,:l

Analyses Method Bottle Type Preservative Number Number MSIMSD

lI&'::>o'ouL...\ l'\ 1r <2(\" '\l t"l...~ '- \4-cJ ~ -
?\\......'(t! ., {\ \.( \ L ~Jr.>d'" ~ -

I r \;t ~ \.\ errh ca.. \s I \ l ~~eJ" - \ -
I rr-c:... o.UDc R uO~ \-\<..\ 1> -

Or n k tl"'J F"u (~ RaC\n \ l '~~d' - oS\. ~

~

92C0804A\FORMS\GWSAMP.FRM 2121/95
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Number MSIMSD

-

Task: 20C

Date:
.....->.-+-I:!!I!.L-"'O""--_

\

S
\

Number

-
Preservative

Sample Number: --.I=~~-=ol....-~'t-

GROUNDWATER SAMPLING DATA SHEET

Analyses Method

Project: RPAC Project Number: 92C0804A

Weather Conditions:. O\l~+, dr. "t..2•.le- Observations/Comments: _

Well Number: MW-OS - L

If DC,C;. ~~t",o~

()t6 "J(tn/FVro" <2 A C\.O

r~.\ \~b Q l~\

P.I.D. Reading: a: Measuring Point (MP):

Calibration Date ofP.I.D.: LO/l3/00 Elevation of MP:

P.I.D. Standard Calibration Used: [CIae® I:So~~t~levation of Water:

Combustible Gas Reading: Well Diameter:

" r. ?-:6.'Well Depth: Well Diameter Gallons per casing foot

Water Depth: ;t l.y~ I 2 inches 0.16

Feet of Water: 3inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: H-Or4'c~ u.;1..~

Purge Volume: Eh meter: (
Observation for LNAPL: J1.'" I't.~ Conductivity meter: ~

Observation for DNAPL: no n. c::. Calibration Date: \o{l~/oo

Observation and condition of the well: QA/QC samples: -
'ow flo v.J

-,

Purge Method:

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ;1.1A s.vL-'-~ohl<..r'"'~
d.COQt\ (2k"¥l df'.cl t"c.aJ-u:J f-v/Po, Water Disposal: WeJtti' TN~U\.{-

Sampler(s): '(J tv\. e, t'Y\ tv J "1M
General Comments: S~l~ T" ~ \}:yS", \""'-<.

WC"ovs..! 1.%
,

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time I l· Je uas . \\ ~1- "'.'S;l \\ ..S~ \l~\.{'
pH r. '31 ~.3~ r- 41 c. 44 (..n
Conductivity u.?-l9. E> .'2.2-~ r, .;2.;;z,.O o . .::tc& o . \'\'i
Eh

. Temperature I I ":J- ~".q \ J.. ..CO \ J. 0, \ ~.~
Turbidity/color
Dissolved Oxygen :J .Ca.. l"~l \ 00 \ .0.' ~C\ L

I
I
I
'1
I
I
I
I
I
I
I
I
I
I
I

r---:-:----,..__--::-;-:-:---:---r---=~~,.____--__r~=__--:__-,.._____:_:___:__-__,.-__::_;___;_~_;;;_;::_;;:;:;::_-_,

i"t"', 1 .,l .\ "-I .L.l ~nl~

~~~lt; Qo'{l

-
92C0804A\FORMS\GWSAMP.FRM 2121195
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92C0804AIFORMS\GWSAMP.FRM 2f21/9S

20C

0.16

0.367

0.65

Date:
-t.....>oo<.-+-.J'-'-'-4-"'~

Task:

Gallons per casin

-r-o c..
\

\o{t1>{oo

, -lOw-o

4 inches

Eh meter:--------------
pH meter: ~C"',~C'- \j~

QAlQC samples: _

Conductivity meter: _

Calibration Date: _...l....:'--I.-''-''''--+-'-~''-- _

Purge Method: _--Jl.....J!,~--=- _

Sample Method: _---!.~a.....a.-..2..- ~_

Sample Number: -+,<=--l~-"::''''::'''''--::::...L.._

~~\
C1a.. [

Water Disposal: W~er ,..~~

Sampler(s): pM <:'1 M "-.J
s,.~\-c... 4-tn-...'!:. : to: 30 OtC'OJs,ak s me.ll Ot'\ ~'o~.,.

'T="U('O\J s, : -rf' ~,. ~ 4.0 1.Jo.h-U lip UoUJ\~h.'nt'O\JJ~
u .. / ~ -J~e. ,I

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

d-.~cl, c..o-;1t~ b C!... \ eX"

Gallons per Foot: _

Well Volume: -~~==---"9...::;;.;:'--=:....=..;::;l-----

Purge Volume: _

Observation for LNAPL; __~~= _
Observation for DNAPL: _....<...::""--'-..:=....:= _

Observation and condition of the well: ___<-&-l~=--_

P.1.D. Reading: r;f Measuring Point (MP): ---'l~'-"='''-----

Calibration Date of P.1.D.: I 0 II :) .I0 0 Elevation of MP:

P.I.D. Standard Calibration Used: \00 \'fM'"I.So'oUl~lU"\~levationof Water: _

Combustible Gas Reading: Well Diameter: _~:l=:.-~q---=~--==::...- _

Well Depth: '30. '{0' ~oro... ~'\--f-.eW\l\... Well Diameter

Water Depth: \ 5 .~ 7-- ' ~
Feet of Water: 3 inches

GROUNDWATER SAMPLING DATA SHEET

General Comments:

Well Number: MW- O<;-s

Project: RPAC Project Number: 92C0804A

Weather Conditions: -"Q...."~~:;.......:=:~=-~:;I--'sa""""-M!....:...::~=-~Jx.AL-' z, 'Z- ~~ Observations/Comments: _

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time 11"'l'.O} \0 '.0<;(. \O..\~ ll: . l ~ IOt?"O \.0 :~~

pH G..~O c. ...;t~ ". ~l G,.3 " (~:~1-
Conductivity ~~.~ ~1~C(\ \~S-. 0 \4\ .D \'{\.o
lift. ~_,' - -~ 2. '3
Temperature \\ .1-4 \\."4 \ \.fDGl. \ \. G, ( \ \. (., '3
Turbidity/color
Dissolved Oxygen '1.'-\5 1.~ 3.. ttS" '(.s(. -S.4.S

Analyses Methc..d Bottle Type Preservative Number Number MS/MSD

.:t~)"~\ cUe. 'io~ 'S" \'"0....<''''' lie..\ :s -
~hU\.o\.OlC;. ~O\..t\ \ \.. ~~.r- - \ -

Ickt 14u", <2. vs I \ L... \\.1N...~d'" - I -
sro c..,,:> 't~r..~~ \(co.....lI:,. \-\-C.,\ 3 -
~I Vo{ st~+o \ '- t\.~d - I -

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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GROUNDWATER SAMPLING DATA SHEET

Well Number: A..\""- 01- 5 Sample Number: .235 - Co w -0 \ Date: lO ,~ DO

Task: 20CProject: RPAC Project Number: 92C0804A

Weather Conditions: (j v<fC.Ct.S+ I S'CltYJe tiD z.~ Ie.. Observations/Comments: _

P.LD. Reading: Y Measuring Point (MP): TOC

Calibration Date ofP.I.D.: 10/;.3/00 Elevation of MP:

P.I.D. Standard Calibration ~Used: 1000(fP/lrL J$obvt; leJ.1."e-Elevation of Water:

Combustible Gas Reading: Well Diameter: ;).. " fVC.
Well Depth: .sl. \S' Well Diameter Gallons per casing foot

Water Depth: ~~. 1-0' -, <!inch~' 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: Tnot"".~ u~~

Purge Volume: Eh meter:
1\

Observation for LNAPL: f':..q~ Conductivity meter: \\

Observation for DNAPL: t'-0f'.e.. Calibration Date: \O/l~)OO

Observation and condition of the well: O.~. QNQC samples: -
Purge Method: &.., \

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ~~\ {
ci!d. ('Q ~$. \aQ...l~ Water Disposal: wc..Ae.rI~w~

Sampler(s): t;2CY\c.) to "-1- :z .11V'~ !t.General Comments: \-~l:)~

S.~\e. *-\~'- 093£

Volume 5

pH

Before Purging Volume 1 Volume 2 Volume 3 Volume 4

Temperature
Turbidity/color
Dissolved Oxygen

Analyses Method Bottle Type Preservative Number Number MSiMSD

!I~'o~ lu...\ ;tl(' <;('0 \ < -roas; 'MC-.\ 3 -
~v...~f\ot'~ ~,,41 , L- y:). - l. ... ro - l -

I'..hl l~r~ ~l~1 It I/\,,"J.,~ - , -
\l'O~ g~o~ vo~ \+c-\ .~ -
~l \/,..,l ~A..+O I L. 'A""Jc, Q t: - \ -

92C0804AIFORMs\GWSAMP.FRM 2121195
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20C

Date: -~+-JfL...ICOZ-...-_

Task:

-

Sample Number: ..=...a.........-=-'--..::.....:..__

Project Number: 92C0804A

Observations/Comments: ---------

GROUNDWATER SAMPLING DATA SHEET

P.I.D. Reading: __.0.0 Measuring Point (MP): il)(..
---

Calibration Date ofP.LD.: \0 /t,.t. 0 Elevation of MP:

P.I.D. Standard Calibration Used: lD 0 rpm hol,.,bt~ Elevation of Water:

Combustible Gas Reading: "')0 Well Diameter: 2i~ .
f

,
Well Depth: 52.0S 'fl)t. Well Diameter Gallons per casing foot

3 1. •'2c' "tt)"Water Depth: 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: h"O feiB,4 '(J"'2;.'L

Purge Volume: Eh meter: t.Observation for LNAPL: I'OV\t. o~r..vveJ... Conductivity meter:

Observation for DNAPL: no~(. oL;~~ Calibration Date: lOla. (00
Observation and condition of the well: QA/QC samples: ~o"t

Purge Method: ttw" A.w··
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: 2'· sv~~f,,(-e
Aet\7V\~ed lu"'r, tl~J; c~4e&l1 d~sr~wlt ~.·ler. Water Disposal: ~~'6o't p()~

Sampler(s): ~£2, ~l, UJA
General Comments: lOO U ~~( T\r\'\~ -Fet~ D.'f

,

Field Parameters Before Purging Volume 1 Volume2 Volume 3 Volume 4 Volume 5 Sample

Time 04Jo o,~; oq1' D't<t3 oct'fil O,!~ tDeo SAN'
pH S-.CbS' . ~.fJ~ 5'·et r. 61 5. raJ. "tiM':
Conductivity %.%,q 2, 5"~ 2.. ~ '5 z. J,* 2.,"b"f.-
Eh
Temperature LLf.3 r ~S".*z.. I'.. '" (~.&, ~; .7J,.
Turb idity/color
Dissolved Oxygen i.OI t·O" ().77 o.el.t 0.77

Analyses Method Bottle Type Preservative Number Number MSIMSD

9~tf\~lr eO'll l"loOO"'1.. 4Wt -
('fl'Of "'erlH 101;"1 I" (ODOMt. 4WW' -VOGr ca~f) 3'" CfMlLtoA ~~.

~ina~ / c~,,1 0)Jto ~ 1~~L (raJ? -
lw4alC'I~ce llT fDolo .8 L" ~~",t ~dl" HJ,Jo..
:Q1Ai"'( /.1" so 0/ ';It) .J l '" 1;2)0 JM\.. ~ ~

svt ~r1t 3" J l" ~",L j:,A:, ~"Of-( t 2..oAc.
• I

Well Number: ~.=0L4.---=.>o=-

Project: RPAC

. Weather Conditions: 5'05, dy)~J'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II
I
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GROUNDWATER SAMPLING DATA SHEET

20C

Date: -+-'o-H-~~=--

Task:

Well Number: M W - Q 1,- Sampie Number: --"'=--L-o<'--"'~'-------'--'-

Project: RPAC Project Number: 92C0804A

Weather Conditions: 0 \I~("( 0....";"\.. I dr, "t =z.1~ Observations/Comments: _

P.I.D. Reading: tf Measuring Point (MP): Toc..
Calibration Date ofP.I.D.: \0/('3/0 0 Elevation of MP:

P.I.D. Standard Calibration Used: leo <='PC\'\. .:t:"so\au~\U\.@evation of Water:

Combustible Gas Reading: Well Diameter: :? LC.

~J. %01'Well Depth: Well Diameter Gallons per casing foot
C

Water Depth: ~.?91
~ 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: 'M-O(".\0::> 0... \J ~:1.

Purge Volume: Eh meter:

~Observation for LNAPL: klO~ Conductivity meter:

Observation for DNAPL: /VJ'1.e Calibration Date: \Oll3./00.
Observation and condition of the well: a. tc. . QA/QC samples: -

Purge Method: JO"Y -(2:{O·c..v

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: ;L It Jvb.......U"5 0 b(~ J'~

d{CJ:)I1.·l'v~, drd."<taJd +cA",,,, Water Disposal: L~\~t"t'\.~
Sampler(s): D M (....1 (y\ tV ~ I\J tV\

General Comments: ~.)(~f-.~: l ~: IS
Fc:..rt-ovlO..: ;2,~

Field Parameters

Time
pH
Conductivity
Eh

Before Purging

Ll :0"5
Volume 1

II:n ~

o. ItI~

Volume 2 Volume 3 Volume 4

I/.~ /1- JJ : I 72- l { :.;2 "1

Volume 5 Sample

"1.;2.-..lS"

Temperature
Turbidity/co lor
Dissolved Oxygen

II. <&.;1.

Analyses Method Bottle Ty~_ Preservative Number Number MSIMSD

T~n b...~ \ l1. it' <xc \<=' \.JI"\~<, \4-(..,\ ~ -
~~~l~-- <\t1e.t\ I l 'A....JoU-- - \ -
r I~l \+U-\::. Q \Sr \ '- v.1...-. L.t,r - \; -
"OC~ Cl,..2.' -~ V OeJ.,S \4c..\ ~ -

("'\ r nV \1\1hJ1aJi ~olJltc \ l y~rvJo~ - a

I
92C0804AIFORMs\GWSAMP.FRM 2f1.1/9S
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Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sa nple
Time o'l~t;' 0116 or.n ott3' o'!1t1 oCflf'B O,fjJ D1SCL
pH S".2.f 5".\2 !. \'7 S' •\1 '5.1 , .i".t W F·LS
Conductivity ~.'O '.'61) ~.'\O 11, 1 \ ".,. to Cltl •. ~t..

Eh
Temperature l.Lt."L ~c;.O I" ."1 (".0 1(,. l Lv."1- t~."-
Turbidity/color
Dissolved Oxygen A. 't.o 1.01 0.62- 0."17 0.'" ~.~S 0.""5

Analyses Method Bottle Type Preservative Number Number MSIMSD

P~t1\.{f 5C\{( l~ (toDwtL Q.,J, -
c.lAt" ~I 4&\1;1 lJ. tOO"'" 4\MIt -\tOl.t 9-,.wo ~Jl' \{Ollll\\" VOA- ~""
be"It••, I.",,.", '8~o u ,ooo.,l "1 __'" -

P.LD. Reading: _ 0.0 Measuring Point eMP): TOe..,.

Calibration Date ofP.I.D.: to/,r, rOO Elevation of MP:

P.I.D. Standard Calibration Used: lDO PI'" ~S"O'f"t kJ"f Elevation of Water:

Combustible Gas Reading: f\/A Well Diameter: 'J.-\\

bg. bO •
Well Depth: TJ)c, ~ell Diameter Gallons per casing foot

"3,-. t{7' TO"Water Depth: 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot 4 inches 0.65

Well Volume: pH meter: l't'o£ttM Cf~

Purge Volume: Eh meter: tObservation for LNAPL: I\Olt\t. O~Stvvd Conductivity meter:

Observation for DNAPL: V'OJ"t Ov,~r,,'~ Calibration Date: H)It Vb 10 e
I

Observation and condition of the well: QNQC samples: YtMt

Purge Method: lUw - ,pf~

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample.Method: 1-v $,,4M@rf;41t
c1e{ct'\~tL P""'f, d~d;CLt~#.Id.;ifor..~\t N~I~j Water Disposal: +r~~~t""'" ,IA..J-

Sampler(s): 'R#.., l>~l.. IJAftt
General Comments: skr1Ip~ i1tM~ r'to Fe 0\--::':- 00']...

,

20C

Date: ---::_~ _

Task:Project Number: 92C0804A

Observations/Comments: ---------

Sample Number: '}ftr;'" -0 I

GROUNDWATER SAMPLING DATA SHEET

Well Number: -.o::=-~,""---"",,,,..J

Project: RPAC

Weather Conditions: rOS I tlr;z2-l"

92C0804A\FORMs\GWSAMP.FRM 2121/95
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PJ.D. Reading: 0 ,0 e,m Measuring Point (MP): tv<=,

Calibration Date ofP.J.D.: LO ftrp ('00 Elevation ofMP:

P.LD. Standard Calibration Used: (t)O,pm "S"o ~r±tle"e.. Elevation of Water:

Combustible Gas Reading: ~lfA Well Diameter: ~ll ~ Pvc,
34.2.0' recWell Depth: Well Diameter Gallons per casing foot

Water Depth: 31.· S-VI 'ft)C- 2 inches 0.16

Feet of Water: ~:2.o - '32..>2. '; l·b' fe 3 inches 0.367

Gallons per Foot: O. l"'). ".t1ft 4 inches 0.65

0-1-7 ~At Icv,Well Volume: pH meter: ~v"-'~
v ...~

I )Purge Volume: Eh meter:

Observation for LNAPL: f\DV't, e~S'tv'VttA Conductivity meter: ~
Observation for DNAPL: flOF'{ et,Jtv"vt-tA. Calibration Date: (QI\~ /00
Observation and condition of the well: QNQC samples: " Or\-l.

Purge Method: bar (,,r.

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: Io~i(e ......

£'ltd; CGl.lttt cl'Sro5~~~ ke.:(!-f ~ (l~e Water Disposal: +reD\~~+ r¥r~

Sampler(s): ri-e, Dmt, NM
General Comments: S'Mft.e:. TIM~ IO"2,$'

.

I
I
I
I
I
I
I
I
I
I
I
I

20C

Date: --+-='-f---l;__-

Task:

Sample Number: -.:::..~~'"-=--=:...::-.__

GROUNDWATER SAMPLING DATA SHEET

Project: RPAC Project Number: 92C0804A

Weather Conditions: dvi :i21~ J ;-Or, Observations/Comments: _

Well Number: ...,.\-:~--=~_~O

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample ITime Iluetl dt\l [000
pH @~~.~ D.&{;

IConductivity Q4.l e- O.fln
Eh ~O

Temperature nfl.. 14.'0'[
Turbidity/color IDissolved Oxygen ~.'i

Analyses Preservative Number Number MSIMSD

I
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20C

0.367

0.65

Date: - ...........""-;1<~~-

Task:

,"3'(11 I.3Ob 1.3//

Volume 5 Sample .. -Volume 4

4U-O (

3 inches

4 inches

Volume 3

Conductivity meter: _~--;--..'JL..---_-_

2 inches 0.16

Well Diameter Gallons per casing foot

Measuring Point (MP): _-.J1P~c.=-- _
Elevation ofMP: _

Elevation of Water: __-:--:-- _

Well Diameter: '-tl(rj fV(,
•

HOflJtJA{r;t2.

Calibration Date: --.!l.:!..O.,f-/~16~/tl-lO~'~ _
QNQC samples: ----.!J\:.!.:":....:"..:..:t~· _

Purge Method: --..:./f)~w=---Ifi..;-:.:f)_W-,---,-- _
Sample Method: '''JflJ~J;/,le

Water'is!"S61I: -/-teq,/.rn""f ryr~
Sampler(s): 2Ili /IIhf. PNfl., ,

f-e+). t:. 0,0

pH meter: --'-=...:=:.=...,;-=:--=::..:.- _

Eh meter: -\- _

Volume 2

0-"'" r

Sample Number: -.lil!~.L-!.I:!:!~~L-_

Volume 1

o.Lt"

GROUNDWATER SAMPLING DATA SHEET

Before Purging

Observation and condition of the well: _

Pump hoses and/or bailer ropes were new, cleaned or dedicated?

deu""vt 1""'1, d~d;~Ie~ 4isroJA~r~ -I-rb,;" .:

Feet of Water: _

Gallons per Foot: _

Well Volume: _

Purge Volume: ,..--_

Observation for LNAPL: --,-,,,,,,,O~~,-=t_-=-=...:...:..~~__

Observation for DNAPL: _Il=-.:.O::..:~-=-_=~~~__

General Comments: l31S ~AM'l.£, 1T~£.

P.LD. Reading: O. 0 1I~

Calibration Date ofP.I.D.: _1_0..L.I_l"_-4-6~oo=-- _
P.I.D. Standard Calibration Used: (00 r,"" ;sej,"lzltrtt
Combustible Gas Reading::__"_~_A _,
Well Depth: 61:7S" TOG,
Water Depth: 1..,. " rc{...

Field Parameters

pH
Time

Eh

Conductivity

Dissolved Oxygen

Project: RPAC Project Number: 92C0804A

Weather Con~itions: ros,~do,," I Observations/Comments: ~----_
JW r!A.zl'I

Temperature
Turbidity/color

We 11 Number: --'A..t.----J.--'--"_

Analyses Method Bottle Type--- Preservative Number Number MSIMSD

PN",lr 80&11 Ii r~D rri. aMh -aID, IA".", 8tS1 'trDDD",L a",l, -
VbC,r e~C) 11 3'1 &{O.,/., VfJ#{ J<t.t

~jo~;'r /.f;,n"" e~O ! 2.1. (Ooo",/" aMI, -
I~tJ.aJt / 1rIN. 1'1 pDio R It Z~t'JlL lOt.. ~~ \
Q.r1 j OtiS I ,.[~ Jeo I ;,0.1 11( )"OOI7L o~ -

SIIf {:; d. ,_ 37' .1 Ii ;bOIML ~- H.'''' f 7:11.. ~LL ZiI tJA(..,
Hoc> ~O$·I it. tODO,r7C. pi, j..Jtt i.92CO AIF RMs\GWSAMP 2121195

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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GROUNDWATER SAMPLING DATA SHEET

Well Number: Sample Number: Date:
--&....::~-.;.....\oIP--

20CTask:Project: RPAC Project Number: 92C0804A

Wea~erConditions: 50s, 'p~M/7 cloy!...;, It~ Observations/Comments: _

0"11

P.I.D. Reading: _ 0·0 PI'" Measuring Point (MP): we
Calibration Date ofP.I.D.: ioll'~O Elevation of MP:

- ,~Oetth- (So bv!y"rtf..P.I.D. Standard Calibration Used: Elevation of Water:

Combustible Gas Reading: "/#\ Well Diameter: ttl1rJ PI'"
I

S( .00
I

Well Depth: tve, Well Diameter Gallons per casing foot

27,3)"' t»cWater Depth: 2 inches 0.16-,

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

WeB Volume: pH meter: HUfl.l(J4 lJ,...tz:l.

Purge Volume: Eh meter: I
Observation for LNAPL: l10Vle Ohf~YVt;" Conductivity meter: ~

,,1,~eJ. /0 /r" !D 0
-

Observation for DNAPL: fId"e Calibration Date:

Observation and condition of the well: QA/QC samples: tlD"t.
Purge Method: I,,," ·11f1~

Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: .?'t [Vt,m~t"filJte.

.df tlJVI¥lf!/L fUMp. de.J; CfAkJ /d; f,P0},.1,lt- Ivl,,;", Water Disposal: +rt~Ime.,J fN,'la'fj
Sampler(s): RRIl,).IM.. Dtv1~

General Comments: \'3~'5 $~'£.i; 1\14£ F;~2,= O,a

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time 12.'11 l~~\ l25~ 17nl /'~o~ /3JI /3'&, 1'52.1
pH ~.•Lf1.f b,·t-t.. c» I"" 0'1 "4 ()'"';- (,.oS: "'.lO
Conductivity O. '1'1:1- 0.7&1") f). <(,,0 0. ~81/ 6~ql . o.f3ect o.!~r;:

Eh
,

Temperature .\'1.2; . 1"1·t,~ 1<. II J.~.2$ 14)·?'~ ~5'.~C \5".'33'
lrurbidity/color
Dissolved Oxygen ,,·Loto .J.. {~ i- 1/ 0.8'2.- 0.70 o.cs: 0.1.5

Analyses Method Bottle Type

Pht...,f.r At>4l 1,lIODO~L a""It

Id~rits I Miff 92.'0 ~ (OGOIll. A..{,
.1 Itb, I)~ (,DU rret» l,( '2.(0 ",L If"

Preservative

-
--

'; "OIA#,. . .

Number Number MSIMSD
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GROUNDWATER SAMPLING DATA SHEET

20C

Date: --"'"'7'-~""'--

Task:

Number

92C0804A

Observations/Comments:----------

-

Preservative

Sample Number: --.,I-'"-IT=..L.---

Project Number:

cAe IJJ'l'

Well Number: w';"/9-S
Project: RPAC

Weather Conditions: -,6<.-0--.,.)~M;.;.,.o.;...:>t;,..,;,...;.l'1+--=....::~L-.:f-~_

PJ.D. Reading: 0·0 Measuring Point (MF): 'Wc...
Calibration Date ofP.I.D.: lO It II foo Elevation of MP:

P.I.D. Standard Calibration Used: lOc>p,m ·IIO~lf"C. Elevation of Water:

Combustible Gas Reading: )J fA Well Diameter: ~Ile

2', \~ ·Well Depth: TOG. Well Diameter Gallons per casing foot

Lutlt dr"fWater Depth: 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65,
Well Volume: pH meter: N/~

Purge Volume: Eh meter: -,
Observation for LNAPL: nOht "~S"uvut Conductivity meter:

Observation for DNAPL: lJ\\~e. o~ff.lVtA Calibration Date: ')
Observation and condition of the well: QAlQC samples: (

Purge Method: )
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: (

1\ li?l. ' Water Disposal: J

Sampler(s): ~
General Comments:

,

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time
pH
Conductivity
Eh
Temperature
Turbidity/color
Dissolved Oxygen

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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GROUNDWATER SAMPLING DATA SHEET I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Date: 10 00

Task: 20C

Sample Number: 2&M - G-1N-O \

Project Number: 92C0804A

Observations/Comments: ----------

Well Number: W" '" -12
Project: RPAC

Weather Conditions: -=S":.....v-.:..";,:.."'-1'f:.....Jt-"'~~O _

I P.I.D. Reading: 'Tt'~
. .- --

0.0 Measuring Point (MP):

Calibration Date ofP.l.D.: to/11 (0'0 Ele vationof MP:

P.l.D. Standard Calibration Used: [00 ppt!' fSq~v"'~t Elevation of Water:

Combustible Gas Reading: fI;'" Well Diameter: lJc''!ev,
SB.1tJ

r
Well Depth: lOG Well Diameter Gallons per casing foot

II ·0Cf' Ttlc,Water Depth: 2 inches 0.16

Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: pH meter: HOE-1M If..u.
Purge Volume: Eh meter: tObservation for LNAPL: nOf'lt bbS"tt"VfA Conductivity meter:

Observation for DNAPL: nOI\" O"rlf\'~ Calibration Date: (O/c, /00
Observation and condition of the well: QAJQC samples: RINfME. }If;.. M'O I ;pvf.

r r J

Purge Method: lD'" -flo "'"
" ~ .)'Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: J r" 1t\'t\1'; If

-detoy\~ttL pv~Wed~c"~rl./tl;rFl)~l,l.e -hh,"" Water Disposal: *rl..~~"'\. 5'ysltM
Sampler(s): Rl(~ DmC, N~.t ,..rJ

General Comments: sa",,/( -hmt ~ lOU) FerL~ t-c ~/t..
I

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time OQ2g O~10 O~~) O'l&fO OqcK """'0 O~S',. \000
pH b. ~'f ~,ql 7010 ,,,, 7./4 -;.~ 7.2,4
Conductivity "'1.' Lf" ., 'f'·f ~Ls.t I.f~. 6 LJ4.Cfo Ii" ."Z.
Eh
Temperature l'. O~ 11·2.L l';.31- 13·;6 l~.S"1 ,~.~" L't.I'L
Turbidity/color
Dissolved Oxygen '.3' I. ,* L.Lf'\ I.~ l.&W l.$(, \ ....:.

Analyses Method Bottle T.. Preservative Number Number MSIMSD

P"'fr1olr ... Sc>'f1 '" (bOD.... 17M'" - IOf. P~~,jDdll. eo8l f -".. - ..,. l" (eCo-"l a",t, .

(jP 'f~· ~t\{t ("- tDoo4flL a"')., -voc.t ~'Z.o 6 31- 4tmLYOA lid I'O'loot'M< !.n,.ttttr Ql.«to ,. of. {~Oo",c. ~.~ -
I

92C0804A\FORMS\GWSAMP.FRM 2f21/9~

I
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Number MSIMSD

Date: 10 Ii 00

Task: 20C

Number

-
-
-PreservativeBottle Typ"Method

Well Number: LU -I (, - S Sample Number: ~~:::..---=-__:....-_
Project: RPAC Project Number: 92C0804A

Weather Conditions: L>_V.:-:.",.<...:lI-+t-jll,....;:..~_O_O______ Observations/Comments: _

GROUNDWATER SAMPLING DATA SHEET

DP fu1'1
VOC,f

Analyses

92C0804A\FORMs\GWSAMP.FRM 2f21/9S

P.I.D. Reading: __ D.O· Measuring Point (MP): :fPc.
Calibration Date ofP.I.D.: L'/l7(OO Elevation of MP: .
P.I.D. Standard Calibration Used: tOo lID' (s.J,.~{~e Elevation of Water:

Combustible Gas Reading: nl~ Well Diameter: .,," eAft
3; .so

,
Well Depth: TOG Well Diameter Gallons per casing foot

5:67
,

Water Depth: to'- 2 inches 0.16

Feet of Water: 3 inches 0.367-
Gallons per Foot 4 inches 0.65

Well Volume: pH meter: ttO{C,tfA (J...).~

Purge Volume: Eh meter: tObservation for LNAPL: n'"o(, ol,>((~A Conductivity meter:

Observation for DNAPL: )'\""~ OhrtNfA Calibration Date: J2.../n 10 C),
Observation and condition of the well: QAlQC samples: 5U~

Purge Method: [Dw - A,w
Pump hoses and/or bailer ropes were new, cleaned or dedicated? Sample Method: J.\i 5"£'mt'~"1, I.e

.at urwd fJ"trlf, dflJi Ctrt~tl. dl5f0rtaltle. h,~",_ Water Disposal: 1'"r'f_~",4- r,,£; ktM
Sampler(s): RRIl., fJf'I\l, WItt I Jll'tf'J

General Comments: SA7Jlf(£ 1)&~: Il)].~ fei'1.:;: :2...Q. "" It,.,

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time ott,; . O'l;V O'!Cf.S· ~SB tool loUI \1I·JJ; ~.

pH ".to " •&f(f' ~.ro ~·i~ ".,:z; iJotQ!;
Conductivity D·311 O.31~ O.;ILf 0."..,. O·~.~
Eh
Temperature l't.' Lt./, , 11+,; 1~.U Ii'.'f'
Turbidity/color
Dissolved Oxygen 2,.70 l,t!., I,b'" l.5~ t.'5"

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Analyses Method Bottle Type Preservative Number Number MSIMSD

l'},tr1 11( gOYI l>tl000..,L ,,,,s, ..
"

Ot., ~(' 0091 Ix 1000,.,' , ...1. ... -
0'1' I ktr 6lltl I' IbOO",t 4....1. . ...
V(lCe 9'1(0 , ;" ~L VDfI Ht'

DiOJ(I;'~ I~,.~. a"l.~O "Z.~ I~L a..d •

Field Parameters Before Purging Volume 1 Volume 2 Volume 3 Volume 4 Volume 5 Sample

Time I05~ 10'" ~IO'" l\O7 [\1'2- ~lIt'"
pH b.SI); "..,., (, ·7" srn 1a7Q.L

Conductivity n.b "'., 1'.6 17.1 ~
Eh
Temperature L'.~ n.s'? l&.l.l" L't. as '3
Turbidity/color
Dissolved Oxygen S.8; I. $1 \.lO 0.""7

GROUNDWATER SAMPLING DATA SHEET

o.» f'tt't
~._-

P.I.D. Reading: Measuring Point (MP): 112e..
Calibration Date ofP.l.D.: [0 In (90 Elevation of MP:

P.I.D. Standard Calibration' Used: 100 riP! hoINht(W Elevation of Water:

2"¢ FVtCombustible Gas Reading: It.I" Well Diameter:
•

~'f·O~
,

Well Depth: TOe- Well Diameter Gallons per casing foot

11,'l8
I

Water Depth: TOt, 2 inches 0.16..,
Feet of Water: 3 inches 0.367

Gallons per Foot: 4 inches 0.65

Well Volume: -- pH meter: H~KIK4 Cf-2..~

Purge Volume: Eh meter: ?Observation for LNAPL: none. O~StYVf" Conductivity meter:

Observation for DNAPL: l'1one, O'fe(.".!i Calibration Date: /0 In !DO
Observation and condition of the well: QAlQC samples: ntw.

Purge Method: low·8~
Pump hoses andlor bailer ropes were new, cleaned or dedicated? Sample Method: ')..1' Sv1?lntrS; ~ 1(

d~(.Oi1~H1 pJ~' I dPt.!;C6kt! d:SfOh~lt ~':ltt' Water Disposal: ~~t !;t~

Sampler(s): t7~( , ~i'. N/ftJ IIIIJ

General Comments: ll10 S"~t'L¥ 71~Z.. Fe+ e, ,.GMj It-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Date: 10 r7 1:Jt'

Task: 20C

Sample Number: }4 6''#11 "0,

Project Number: 92C0804A

Observations/Comments: ------,------

Well Number: .JJ - 1(.- 1:

Project: RPAC

Weather Conditions: b0 J, Su'" "''1'

92C0804A\FORMS\GWSAMP.FRM 2121195
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APPENDIX B

FILLING OF EX-1 TECHNICAL MEMORANDUM
RPAC - PORTLAND SITE

JANUARY 10, 2001

ame~
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APPENDIX B

FILLING OF EX·1 TECHNICAL MEMORANDUM
RPAC • PORTLAND SITE

JANUARY 10, 2001
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FILLING OF EX·1
TECHNICAL MEMORANDUM
RPAC · PORTLAND SITE

January 9, 2001

Submitted to:
Oregon Department of Environmental Quality
Northwest Region
2020 SW 4th Avenue, Suite 400
Portland, Oregon 97201

Prepared for:
Rhone-Poulenc AG Company
2T.W. Alexander Drive
Research Triangle Park, North Carolina 27709

Prepared by:

URS
111 S.W. Columbia, Suite 900
Portland, Oregon 97201-5814
52-92C0804A/50
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......

1.1 BACKGROUND INFORMATION

1.2 SCOPE OF WORK

This Technical Memorandum has been prepared to describe the filling of the excavation
designated EX-I, located in the Lake Area on Rhone-Poulenc AG Company (RPAC) property.

Introduction

llpor1\sharedlPROJECTS\RPAC 1\.8.00 forwardlEX-1 tech memo.doc 01108101 1-1

SECTIDNONE

The RPAC Lake Area is located adjacent to the Gould Superfund Site. Figure 1-1 depicts the
site plan. The EX-l pit was excavated as part of past remedial activities at the Gould Site. The
excavation was roughly circular in shape and had a surface area of approximately 31,000 square
feet. The pit naturally filled with water during all portions of the year. The amended record of
decision (AROD) for the Gould Superfund Site required the filling of the excavation. The
Oregon Department of Environmental Quality (DEQ) requested in a May 7, 1999 letter
transmitted to Chip Humphrey of the United States Environmental Protection Agency (USEPA)
Region 10, that a technical memorandum that provides specifications for the backfill utilized in
EX-l be provided to DEQ prior to filling.

A letter describing the specifications for the fill materials and a description of the methods for
filling of the excavation was provided by RPAC to Eric Blischke of DEQ on June 22, 1999. This
letter stated that the preferred method for backfilling the excavation would be placement of shot
rock fill directly into the excavation without dewatering. It was determined that the shot rock
would meet both the design requirements of the on-site containment facility (OCF) being
constructed as part of the AROD adjacent to EX-I, and DEQ's requirement that the groundwater
flow rates and gradient not be significantly altered by the fill.

DEQ approved the placement of the shot rock fill without dewatering in a letter to RJPAC dated
July 8, 1999 with the following three conditions:

1. Placement of a lower permeability material above the shot rock fill,

2. The fill does not preclude future investigative or remedial activities for the RPAC site,
and

3. Monitoring of water levels prior to and during placement of the fill material.

In general, the scope of work consisted of placing shot rock and soil fill into EX-l until the pit
was completely filled such that the top of the fill met the grade of the adjacent soils. Filling was
conducted in such a manner that the water did not overtop the pit.

DRS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006745



2.2 WATER LEVEL MONITORING ACTIVITIES

2.3 PLACEMENT OF SOIL BACKFILL

The remainder of EX-I above 4-feet below grade was filled with soil fill consisting of non
organic materials that had a Uniform Soil Classification System (USCS) designation of SC, SM,
SP, SW, or any combination thereof. Maximum particle size did not exceed 3 inches. The
material was spread in even lifts, with the loose lift thickness not exceeding 10 inches. The
material was compacted to at least 90% of maximum dry density as determined by ASTM
D1557. Appendix A contains copies of the compaction test data for both soil sources utilized for

During placement of the shot rock, water level measurements were collected using an electronic
water level meter capable of measuring to an accuracy of 0.01 feet. Measurements were
collected from two shallow wells located adjacent to EX-l (BTB-4B-25 and AL5-19). Depth to
water measurements were recorded on a field data sheet and are summarized in Table 2-2.
Water levels were also measured at a temporary staff gauge located in EX-I.

Table 2-2 also summarizes the change in elevation from the three monitoring points, in between
collection dates, as well as the total change in elevation observed. The water elevations are
further depicted in Chart 2-1. As seen on Chart 2-1, the placement of shot rock into EX-I raised
the level of water in the excavation, thus raising the elevation of the shallow groundwater at the
same rate. On December 22, 1999 the level of the shot rock was higher than the level of water in
the excavation, precluding additional measurements of the water within EX-I.

II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Field Activities

\\porllShared\PROJECfSIRPAC 11.8.00 forward\EX·1 tech memo.doc 01108101 2-1

2.1 PLACEMENT OF SHOT ROCK BACKFILL

SECTIONTWO

URS

The excavation EX-I was filled with shot rock from the bottom of the pit up to a point
approximately 4 feet on average below the adjacent grade. The material was delivered to the site
and pushed into EX-I. End-dumping the rock directly into the excavation did not occur. There
were no compaction requirements for this material, other than it must provide an adequate
foundation to attain compaction requirements for the overlying soil fill. The shot rock utilized
was a 9-inch minus material that had an average particle size ranging from 4 to 6 inches in
diameter, and had less than 10% by weight smaller than %-inch nominal diameter.

Shot rock backfilling activities occurred on 13 days between December 7, 1999 and December
27, 1999. The amount of shot rock backfill placed during this time was 26,762 tons.
Approximately 2,000 tons were placed each day backfilling activities occurred. The water
located in the excavation did not overbank the sides of the excavation at any time.

Upon reaching the proper grade on December 27th with the shot rock fill, the shot rock was
leveled and subjected to track walking with 2 passes of a bulldozer Caterpillar Model D8-k. At
that time the decision to postpone placement of the soil backfill until next year was made, due to
the fact that wet weather would not allow proper compaction of the soil backfill. Table 2-1 is a
time line for the backfilling activities.

scoEPA00006746



backfilling. Appendix B contains copies of the daily field reports, which document that the
compaction requirements were met. A sample of this material from each source utilized was sent
for laboratory chemical analysis of heavy metals, volatile organics, and total petroleum
hydrocarbons (TPH). Appendix C contains the analytical chemistry results for both soil sources
utilized.

Soil backfilling activities occurred on 9 days between September 25, 2000 to November 22,
2000. The length of backfilling activities was due to the fact that only three days of placement
occurred until the original source of the backfill ran out. A second source was located and tested
as required. The amount of soil backfill placed during this time was 11,216 loose cubic yards.
Approximately 1,200 loose cubic yards were placed each day backfilling activities occurred.

To promote runoff the final grade of the EX-l fill was sloped slightly.

I
I
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SECTIONTWO

DRS

Field Activities

\\porilSharedlPROJECTSlRPAC 11.8.00forwardlEX-1 teehmemo.doc 01108101 2-2
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TABlES

DRS
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TABLE 2-1
PROJECT TIMELINE

DATE SITEACTIVITIES
12/6/99 Mob to Site D8-k dozer 2000 gallon H20 Truck
12/7/99 Place rock on road and begin fill lake ...,ith pit run. 213.56 tons

gravel placed on road.
12/8/99 Continue placing pit run.
12/9199 ..
12/10/99 ..
12/13/99 ..
12/14/99 "
12/15/99 "
12/16/99 "
12/17/99 ..
12/20/99 "
12/21/99 Yz day due to broken scale.
12/22/99 Continue placing pit run.
12/23-24/99 Holiday
12/27/99 Finish placement of pit run. Demobilize for year. 26,762 tons placed.

9/24/00 Remobilize to site D-7H dozer, 84" smooth drum roller.
9/25/00 Begin placement of soil fill from Gobal Quarry. Material compacted

to meet specifications.
9/26/00 Continue placing soil fill.
9/27/00 "
9/28/00 " Gobal Quarry runs out of soil fill. Final loads rejected by URS.

Look for alternate source of soil fill. 3,480 loose cubic yards placed.
10/03/00 Reject rock from Morse Brothers. Angell Quarry selected for

remainder of the soil fill. Submit samples to North Creek Analytical
for required analysis.

10/10/00 Samples from Angell fail.
10/18/00 URS resample Angell material. Material fails again.
10/31/00 URS sample Angell Quarry from separate area away from the

working pit. Material fails again.
11/01-15/00 Decide to go with Cobb Rock for remainder of soil fill. Envirocon

run analytical. Material passes all testing criteria and was approved
by URS for placement.

11/16/00 Begin placement of soil fill.
11/17/00 Continue soil fill placement.
11120/00 ..
11/21100 ..
11/22/00 .. Finish placement of soil fill. 7,736.61 loose cubic yards placed.
11/23/00 Demobilize from site.
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- - - - - - - - - - - - - - - - - - -TABLE 2-2
Groundwater and Surface Water Measurements

Filling of EX-1

BTB-4B-25 AL5-19 EX-1
Date DTW TOC SWL Elevation DTW TOC SWL Elevation Bench Lake TOC Lake Elevation

BTB-4B-25 Elevation Elevation ChanQe AL5-19 Elevation Elevation ChanQe EX-1 Correct Level Elevation Elevation Change

1217/99 9.84 39.54 29.70 NA 13.90 40.07 26.17 NA 9.24 1.57 7.67 39.54 31.87

12/9/99 9.12 39.54 30.42 0.72 13.34 40.07 26.73 0.56 9.34 2.15 7.19 39.54 32.35 0.48

12/10/99 8.98 39.54 30.56 0.14 13.41 40.07 26.66 -0.07 8.88 2.02 6.86 39.54 32.68 0.33

12/13/99 8.97 39.54 30.57 0.01 13.31 40.07 26.76 0.10 9.39 2.97 6.42 39.54 33.12 0.44

12/15/99 8.27 39.54 31.27 0.70 13.15 40.07 26.92 0.16 8.15 2.00 6.15 39.54 33.39 0.27

12/17/99 7.51 39.54 32.03 0.76 13.09 40.07 26.98 0.06 7.34 1.90 5.44 39.54 34.10 0.71

12/21/99 7.41 39.54 32.13 0.10 12.98 40.07 27.09 0.11 7.66 2.08 5.58 39.54 33.96 -0.14

12/23/99 7.63 39.54 31.91 -0.22 13.96 40.07 26.11 -0.98

12/27/99 8.19 39.54 31.35 -0.56 12.30 40.07 27.n 1.66

Total Change 1.6s1' 1.60 2.09

Notes:
DTW-Depth to Water
TOC Elevation- Top of Casing Elevation
SWL Elevation-Static Water Level Elevation
Elevation Change measured from the previous measurement
All measurements in feet above mean sea level- City of Portland datum
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Chart 2-1
Water Elevation During Filling of EX-I

12/28/99

.>
I

I
I

I
I

I

I

I

I

I

I
I

I

12/26/99

, .

I

I

I

I
I

.......... "I--

I

I

I
I

...........1.

L.
I

I

I
I

I

t-

I

I,

I

I
I

-I

I

I
I

I

I
"'r"

I

I
I

I

... 1..
I

I

I

I
I

.. r'
I

I
I

I

I

I

I

12/24/99

I

'1'"

I

I
I

I

I

I
I

I

I

-·1

I

I
I

I
I

I

I

I
I

I

..... 1_.

I

12/22/9912/20/99

I
I

I

I

I, .

I

I

I

I

I

I
.- _..- - _. _. - 4 __

I

I

I

I
I
T----.·

I

I

I

I

.i .
I
I

I

I

I

"r - --
I

I

I

I

,
.- ~.

I

I,
I

I,-
I
I

I

I

L
I

I

I
I

I
- - r-

I

I

I
I

12/18/99

... -j

12116/9912114/99

_..~ r

12112/9912/10/9912/8/99

35.00

34.00

33.00

32.00

---..J
31.00rJl::;;

....
Q,l

~ 30.00'-'

=0
"::
~.. 29.00Q,l

&1

28.00

27.00

26.00

25.00

12/6/99

Date Collected

I~BTB-4B-25 -AL5-19 -ir-EX-l!

- - - - - - - - - - - - - - - - - - -
scoEPA00006754



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIXA

DRS

Compaction Test Data

\\porl\Shared\PROJECfSIRPAC 11.8.00 forwardlEX-ltcch memo.doc 01108101

scoEPA00006755



I
PAGE NO. __OF-'-

____ Depth _

Checked By__~I

'

2) ,-:::; COMPACTION TEST DATA
( ;,- ..,- Dames & Moore

~::a:i:·n ~ Clientk; ::::::d By-l
Soilc"C~D~ clyt{'ty ;~= ~»:1 PassingY4" __ %Sp.Gr. _

Tested jJ-<t;.()O By A J:::> Computed By _
) &tI - -()D

TYPE OF COMPACTION CYLINDER RAMMER DROP
LAYERS BLOWSP~

CU. FT. LBS. INCHES LAYER

0 ASTM 01557 1/30 10 18 5 25.
(f:ASTM 01557

~ ~ cl6 > -a:::::J qp.0 ASTM 0698 /30 12 3
0

•

MOISTURE DETERMINATION

DRY 1PENETROMETER WT.OFMOLD WET --
&SOIL DENSITY WETWT. DRYWT. DENSITYPOINT RESISTANCE MOLDWT. IN %DISH -DRYWT. -DISHWT. IN

NO. NEEDLE READING LBS.! MOISTURENO. LBS.! I
SIZE RESISTANCE CU.FT.

CU. FT.
LBS.!SQ.IN.

WT. OF SOIL MOISTU.RE WT. DRY SOILWT.

2.5(-~ 'l.O-' ,-,rtf tJ

~~ 1.1IJ- 1l(.6.1r I t)l \
#$1'1 ,0 )~?~V h. ~

/tJ- 7.0 '3t·o 7&-/ "2-4'?
~t,(j( <)OLl~ l«(,.d'- -z.- 1

B /1,';1
f?t·{

,,~ '-(' 66"1-- te, 0-1 It- -: /71rl/Q.U{ ~'-C.''1 ?tq~

~
'2.-\( ·7" ~ a~·O "LC(o -1'

c- lC{t ca
1)t>..f) J .j'" '7.~4 ,<l' o«» !d -iJ (ft-<I~.?"f \ 't .. f ('2..0' b

~/V
I
I
1
J
I
I
1959P.1 (2) (6-86) o NOTES OR CALCULATIONS ON REVERSE SIDE

•

•

•

•

scoEPA00006756



50 60

FilE ·.J29£L,

• DAMES & MOORE

SUBJECT: MOISTLRE - DE:?ITV
Cc,& B )?o-t~ J I:"~

CONTENT IN PER CENT
30 40

~~ I ZEf o AIR V()105 CUR' IES
!

~
II' \"'\
7

I
\-

'''' , f-SPECIFIC GfiAVITY : 2.70

I

'\
~

SPECIFIC GRAVITY = 2 . 0- -- -.
i'\.

r.~

~
60

70

50

~

)' zl ~ ?

fpC;-
~OISTURE

o 10 20
140

130

120

z

>
l-
f/) 90
Z
lIJ
o

>
0:
c 80

..= 110
IL

::$
o
......
vi
m 100
..J

I
I
e

I I I

: Jj
~ ~o 0

I ~
o
iii

I :;
w >- >
0=: co co

.
I
Ie
I
I•-
I

w...
I ~

>-

I ~ ~
~ ...
u >w a..

I >-::1: 0co U U

.
I

SCOEPA00006757



Passing W' __ % Sp. Gr. __

Checked--- By I

Sample Depth __

Sampled By--I.
I

PAGE NO.__OF-'COMPACTION TEST DATA
Dames & Moore

Job No. Client _

Location _

Soil [i.a/dt\ hn: f4u1i C./r.'-/4 y' 1'/'4ve{S

Testedl2..·Z2-Cf~ By t};!'J} Computed By _

•
TYPE OF COMPACTION CYLINDER RAMMER DROP

LAYERS BLOWS PERI
CU. FT. LBS. INCHES LAYER

0 ASTM 01557 1/30 10 18 5 25
~ ASTM 01557 ~ ~ ~ Cb? ~Io ASTM 0698 5'h 12 3 25
0

MOISTURE DETERMINATION

DRY 1PENETROMETER WT.OFMOLD WET

&SOIL DENSITY WETWT. DRYWT. DENSITYPOINT RESISTANCE MOLDWT. IN %DISH -DRYWT. -DISHWT.
IN INO. NEEDLE READING LBS.f MOISTURE

NO. LBS.f
SIZE RESISTANCE CU.FT.

CU.FT.
LBS.lSQ.IN.

WT. OF SOIL MOISTURE WT. DRY SOIL WT.

e.. '1~ 3(} fqi·"! 70 ? 6

rc.7.lv1. ;1 J4·ts7
ILl/·7 z,4 _<,"c?,6 120.~ /C-y/d, t: ~ :s Ie ·4 ~?l·~

12<-6. ~ r1t( -I .55"?~ 7

> /3 1?-->1
I~ 1JJ

,).,1,1 2..?t·( Itf.? )'Z.~-1(b.g 2- l('L" 'LKr· (P

~ -Zc1-1 ff 5.JQ-1 SI3-~

~J~ ( /4 r 6-2 r3t/-t <)"/J 1<,< 1'0-5" 1f Ic-s'lJD.. /f 26.3 r 'I) .(

;Y
./

I
I
-I
J
I
I
1959P.1 (2) (6-86) o NOTES OR CALCULATIONS ON REVERSE SIDE

•

•

•

•

scoEPA00006758



SAMPLj:: NO. DEPTH ELEVATION
SOIL b 1/...... V'H ~,- ... r C/dtH ( 1!'6V«>
LOCATION -.,._----,-- _

OPTI MUM MOISTURE CONTENT_---"--/----'6'-----..t0=--:- _
MAX IMUM 0 RY DENSITY ---L~)[.q.-,....;d==____--=--__
METHOD OF COMPACTION pB)~ 111,..-:£7-

25

PLATE

DAM.S. MOOR.

MOISTURE Cc.NTENT IN % OF DRY WEIGHT
5 10 15 20

COMPACTION TEST DATA

"

If
-.

~~ ZERO AIR
VOIDS CURVE

/
-,

..

140

~ 120

90

~ 110
o

100

o
150

>...
iii
z
I&J
o

...=

.... '30

I~ ~.
« «
o 0

956,' (REV. 4·57)

I
I~ ~

z ~

~ u

I~ ~,-
I i J

> I
W )0 «
a: m 0

I

I
I

Ie
I~ I

!!! w
> l-I ~ ~ ~

e
I
I
I
I

w

I~

I-

I
scoEPA00006759



APPENDIXB

DRS

Daily Field Repons

\\porl\Shared\PROJECTSIRPAC 11.8.00 forwardlEX-ltcch memo.doc 01/08101

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006760
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15 November, 2000

Jeff Johnson
Envirocon
10400 N. Burgard Way
Portland, OR 97203

RE: Cobb

Enclosed are the results of analyses for samples received by the laboratory on 11/06/0016:07. If
you have anyquestions concerning this report, please feel free to contact me.

Sincerely,

DRAFT REPORT
DATA IS SUBJECT TO CHANGE

Work Orders included in thIs report

POK0111
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Envirocon
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Portland, Ok 97203
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Laboulory II>
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---.-'--------_....,
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Envirocon
10400 N.HII'r,II,d Wny
1'(lflll\l1d. em 97203

J'roJeCl: Cobb
Project Number; 11/6/00
I',uj~";l Mlllll'):~I; Jeff Johnson
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11/15/00 15:59
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Sill": (. JJFlJ 84.9 %

2.00 Ill~~dry

j(J.J5(J

Sampled: 1110(,/00 Received: 1ltC/MOO

NW 1'1'1I·(;x 11/07100 11/07/00 0II 0241\

----------------------------_ __._-----------I
I
I

J.)l~A"''' IWI'ORT

J)Rt\FT REPORT, OATA IS SlIHJFCTTO CHANGE

The results III IhI.l report oPl'ly In Ihe ,fnl/ll'lu (I/Inlyud III aecordanc« .... II!r Ihe chain 01
(II stoitv document. Jhi" (/II/llyl;,(1/ repon mllSf be rel"octl/ced '" IIJ entirelY.

Page 2 uf 8
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._.•..._....•-._ _,---------------------------.....,...-------..,

I
I

rnvir(lCM

10400 N. BUlj,(unl WIJY
l'ollllllld, on 9720:\

l'raJec!: Cohb

I'rvjwlNumber: I 1/6/00
rll)jeel M~llag"r; JeffJohnson

Utrnfltd:

11115100 15;59 I
])RAFT: Diesel and Heavy Range Hydrocarbons per NWTl'lI~lh: Method

Norlh Creek An~lytintJ ~ Portland-------------------, I
S:\ll1C1cd: 11/06/00 Received: 11106/00l>RA1<'1': Cohb Soil fill (1'01\0111-01)Soli

Repolling
J,il1lit Units Dilulion Melhod )'l(ljlRn:d AllulYD:d Bulch Nilles

I
Diesel Ibllge OI'£,.f1nic.~

~ lcavy Oil RnllE'.C: Ily,!Icocnrhnll.,

SIII'I': I·Ch!ClrQc'r.la<!r.r.allr.

Nl>
ND

91.1 %

25.0
50.0

SfJ-J50

IIIg1k~ dry NW'l'J'II·lh 11/08/00 1)110100 0110112

I
I
I
I
I
I
I
I
I
I
I

J)RAFT HFPORT

DRAVl' REPORT, D1\T1\ 1S ~lJBJI':CI TO CHANGE

J1J~ results I.. 1M. '~/J(,"I DI'JlI), ttlll,r. S(/flfl'/ps (11Io1yred ", tlcco,do"crwith Ihr ch"I/l of I
(:II/Iud)' cIOW"'('II/. 111/.t ","")'0'0' reuort n'''Jr Ii.: rtJlroJUl;l!U ;•• ;t.< UIlIi'(!IY.

Page ~ of R I
I
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I
I
I

Envlrocon

IlllJOO N. Burgard Way
Portland, OR 97203

ProJeCI: Cobb
I'mjccl Num!lcr: 11/6/00
l'roJeel MAnAser: JeffJohnson

Blr,/,orlrt'/:

IIIIS/OO 15:59

DRAFT: Total Metals per EPA600017000 Series Methods
North CreekAnatvtlcal- Portland.:......_-----------------....,I

I An"lyle

Reponing
Limit Units lJihnion Me,tho(! I'rc./wed Analyzed D:lteh NOles

Page 4 of II

711~ rtSU11S III thts renon apply If) '''~ ,lampl,.1 analyzed ill necordanc« wuh the cnatn of
custody dCC"fI/~lI/, 'H,IJ, Clllulj'/i,·,,1 'cl'"r' ,"I/S/ bc reproduced In ,,~ en/freTY,

Sal1lrl~d: 1110(./00 Received: 11/06/00

El'A 6020 IIIOSIOO 11I14/00 0110324
m'A 6010/\ 11108/00 11112/00 0110323

11112/00

01!(l7117.

OIIOn"
0110323

11IU~/Ull

, 11111/00

11/1210U

111011100

I 1/11l</IIII

WOll/Ou

1':I'A '/4'/1/\

1':1'/\ c,u211

EI'I\ 60101\

O.SOO Illglkg dry
0.500
0.500
O,SOO

10.0
0.100
O.~OO

1.00

HHAI'-r: Cobb Soli flll (l'OI(OJ IJ-OI)Soli

I ArsenIc ND
Unriulll 89.1
(~ndmlllll\ 0.932

I
ChrOnliuRl 1.86
Lend NT>
Mercury NT>
Selenium ND

I Sil"cl Nl>

I
I
I
I
I
I
I
I
I DIV'lFT REPOHT

I
PRAFT IWI'Oln,lJATA IS SUBJECT TO CIMN<iE

I
SCOEPA00006778



I
,---------------------------_..

l.uvhoeo»

10400N. Burgard Way
1'U/11.11111, on 97203

l'rllj~l: t:obb
Proj«1 Number; 1116/00
Prujcci MUlIHltcr: Jell'Johnson

Itq",rlr.l:

11/1 S/OO IS:59____...... ---1

I
I

I)H.A)~T: Volatile Organic Compounds per El)A Method 8260B

North CreekAnalytical - Portland

hllnlyte Hcsull
Reporting

Unlit UnIL~ r)illllioll Prepared AIIQI)'z.cd Delcll

I

I
I
I
I
I
I
I
I
I
I
I

Sampled: 11/06100 Received: 11/06/00

W'A 82601) 11/07/00 11/0s/00 01102461000
IOU
IOU
100
100
100
SOO

1000
500
100
JOO

1000
100
100
100
100
SOD
100
100
SOO
100
100
100
100
100
100
500
100
100
100
100
100
]00
)00
100
100
lUO
100
]00

1'11>
I'll>
NI>
NI>
NI>
ND
ND

NI>
NJ>
ND
ND
ND
ND
ND
Nt>
Nn
NJ)
NJ>
ND
ND
ND
ND
ND
NI>
NI>
NI>
ND
I'll>
NO
ND
Nl>
ND
ND
Nll
NlJ
Nil
NI>
NI>
NJ>

~nAF1~ ~ol~,Snilfill(I'O~~~II~I~.O~I~)~~Su~il~ ~~~~~~__~~~~~~~~~~~~~ ~_~

A«:IOIIC
ltenzenc
UrOJnobell/.cnc
Bromochloromcthenc
llromodithloroll\Clhane
ltmmofbrm
BromomClhanc
'.-HUlllI\lIl1l'
ll-nulylh~~I•.I.ellc
sec-Butylbcnzcuc
tcrt-Butylbcnzcnc
CllrbVll disulfide
Cllr\!tlJl tetrachloride
Chlornbcuzcnc
Chleroethanc
Chloroform
Chloromclhalle
1-Chlurlllolucnc
t\-(:hlorotoluenc
1.2·1 >ihrnmn..J·ch \(lrOf\rO/,WI('.

Dlhnunnchlnrnmcthan«
1,2-1>i1111l1ll0ClhIlIlC
)>ihrlllnlll\lclhonc
1.2·1)iehlorobclll'.cnc
1.3-l)ichlorobellr.cne
1,·1·I)icJllorobcll:lcne
1>ichlornl!ifluoromethanc
l.l ..l>ic:J.lt'I\\~:lh:"le
1.'-] )ichlorocthllnc
I. l-Diehlornelhcnc
c;s·I,2·Dichlurllclhcnc
lI'OIlS-I,2-1 >icl.lnrlll:III\'II\'
1.2-IJichloJ'l)l'l'ltl'nllc
1.3·/>jchlorOPlvl!uIlC
2.2·1 >ichloropropnnc
1.1-1 )jchloropropenc
ci~- I,3·1 )ichlolol'lopcne
trans-I,3-Uichlolopl'opcnc
lithylbcnzcnc

l..>H.MT REPORT 111<' results in 1M., report"I'ply 10 IheJ(/mp/es allalyzed IIIDt:t:flrdtJllr.c wllh th«(},(I;" of
r".',o,')' t!or"IIIr.III. 1I1i.\ ("'(I~I'Jlt:(l1 ":/'I)rl mus! be rf]1rodu«d 11l11.~ ~1l11'·~/)'. I

DRAl-T REPORT, DATA IS SlJBJI'Cr TO CHANGE Page S of 8 I
I
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I
I
I
I

Envlrocon
10400N, nurgard Way
I'crtland, OR Y72UJ

I'loject Cobb
I'r0Jecl NllllIher: 1116(00
"r"Jetl M~II~g.cr: JeffJohnson

DRAFT: Volatile Or~ui1ic Compounds per EllA Method 8260n

North Creel, Analytical- Portland

UttJlorltd:

11/15100 15:59

I l\\lul)'Io': Hesull
RepollillJ.:

1.I111i1 UnIts Dihuicn Method Prepnred Allalyt"d !latch Nutcs

nRAF'T: Cobb Soil fiJI (I'OKOJ II-OJ) Soil

I )lcxachlorobutadicnc ND
2-lIcxlll1onc ND
Isuprupylhcnl'.cnc ND

I
p-lsopropyholucnc NI.1
4·Mclhyl·2-11CIII"IIOl1l~ Nt>
Methyl ten-butylelhe, ND
Mcthylenc chloride ND

I Naplnhalcnc NIJ
n-Propylhcnzcu« ND
Styrcnc ND

I
1,I,I.2·TcllllChlol'octhllIlC ND
1,I,2,2·Tclrllchloroclhnllc NI>
'J'N rachlorocibeoe ND
Toluene ND

I 1.2,:l-"rridllorobl~1I/.I:.Jle Nl>
',2.4-Tridll~trohcll;l.Cl1e NJ)
I.I.I-Tlicltlomclhum: NJ>

I
1.I,2·rrich toroctbcnc Nl>
'Irichlorocthcnc ND
Trlchlorolluoromcthanc ND
1.7,3-Trichloruprupanc NI>

I 1,2,4-Irimcthylbcnzcne NI>
I,3.5:lri,m~t hylhcnzcnc ND
Villyl chloride . ND

I
o-Xylcnc NI>
m.p-Xylenc Nil

S,II'I': 4-/lFlt 116%
.\',11I: J,].J)(if-cl" 1/1%

I 5),,.,.: l>il,,'oIl/OjlIlOl'OII/(t!JCljlt' JM %

Snn: l'ol\ltll~·d8 1/2%

I
I

200 uglkg dry
1000
200
200
500
100
500
200
100
100

100
100
100
100
100
100
100
100
100
\flO
100
100
JOO
100
100
200

70·130
70·/ ]0
70·1JO
7('}.130

".'

Sampled: 11106/00 Rc~eivetl: I If06100

EI'A R2tiOll lI107trJO t 1108100 01107.1(,

I
I
I

DRAFT REPORT

DRAFT REPORT, D/\If!. IS SUBJFCl TO CHAN(iE

71,~ rUIIII,· ill fIJi.,repor! (lllllly '" Ii" .'n"'l'fr.$ analyzed in occordunc« wilh Ihr "1"",, of
('./I.",nl)' rI(I(:I"'Il"'( 71,;, '!n,tlJ·';rnl report mllst be reprodllced IIIit: rllllrcll

Page 6 of 8
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,..."' t -1"'''-''' II' _ __ _ .. - _"_

I
I

Envir~on

IMOO N. )l\lrgltrd Way
l'ortland, OR 97203

JlroJeGl: ('.ohh
I'rnjcct Number: 1116100
I'rojccl MAllllcrr: Jeff Juhnsuu

Reported:

11/15/0015:59 I
)H.AFT: Miscellaneous Pbysical/Conventionnl Chemistry Pnrnmeters

North Creek Anuly'ticuJ • Portland._----.'., I

PRAF1': Cobb Soil fill (t'OK011 )·OJ) Soil

NCA SOl' 11/10/00 11I10/00 0110370

SlIlIIplcl.l: II/06fOO Received: 11106/00
I
I

l'r~Jl811;d 1\/1.1)'/01:11 lIalchMethodDilution

1.00 % lIy Wcl~hl

RCl'nrtins
Umit Units

85.9

ResultAlllllyh:

I
I
I
I
I
I
I
I
I
I

DRAFT RBI'Oln

DRAFT REPORT,DATA IS SUUJECT 'ro CHAN(ir.

The rNIi/IS ln this report "1'1-'6' to t/'" samples OM./b-:cJ I" accorduno« with th« rlinlll nf
rll.•,ndy document 1hi, (malyli",,1 repor: must bt rl:"roJIlr:tuJ ill i/s e'Jlir~t)l.

Page 7 or 8

I
I
I
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I
I
I
I

Env;roc.(I1\
10400N. Burgard Way
)'Clr\land,OI<. 97203.- ..__._----

I'llljcct: Cobb
l·t\.Ii~'\:1 Nul/lb~,.; 11/6/00
J'rOICCl Manager: Jell' Johnson

Notes and Definitions

nCJ'lClrfcd:

1ll15/UO 15:59

Q-02

I Q·14

Q.19

I nET

I NJ>

NI~

I \lry

wet

I RPI>

I
I
I
I
I
I
I

The spikerecovery fur thisQCs;\I11ple isoutside of established control limits due to sample matrix mtcrtcrcnce.

The SpikeRecovery1I11el/or lU'1) is olltsiclr. of control limits due to1\ non-bomogcncous l:1t11l1'!e matrix,

The ,.pike rccllvery (\Ir thi~ QC ~'lIl1rh: is outsideof established control limits due to a non-homogeneous matrix in the native
sumplc.

Allnlyt~ DETFCIVI)

Analyle NOTDEl'HCmD al or abovethe reporting limit

Not Reported

Sample results reported Oil 8 dry weight basis

SM1J'1c rc.~lIIIS reported Oil a wet weight basis

Rclatlvc l'eloccnll>irrcI'CIlC"C

I
I
I

VR!l.FT IWPOHT

DIVWl REPORT. DATA IS SUBJECT TOCIJANGE

/1", "'.IIl/1l '" 1M, '''1'(1,,, ni'!''>' /c. II,,,s"",,,(,,s (IIP(1(yz"d I" (ICC",tf"IlC" with II", d,ui" v!
1:/1"'0(/)' (/01:"'''''''', Thts anotytical ,~pu" '"11$1 bo Y£I"tJllueenl" "., p,,'/I'~')·.

Page 8 of 8
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FAX9Of>.cn.lO
FAXJa2·15~

1<c.S.JP O~
A._C' '" ,.
~....~

lA-V~llilh J~ ..

-r~ r-J 1("5,

---7'~

(~l)9) 'll-t-'1ll'tl

(~J) 9t\$-9200

(:;.11) ~K3-~Il)

srn I F1~e S~ifyI OTIrER

TURNAROUND ReQUEST in Bnsin~ Days"

,
: ,.

,

.

Work Order #: ~I)~O \\ \

Ea~1 11115 MQ!It~. Suite B. Spokane. WA 9~17f>

9d1J5 S.W. Niml:os AymJe. ~ver'.on.OR 9700&-1132

WJ2 Enrpin: A\-enoe. Suite F·I. Bend.OR 97701-5'111

~. ,.,
!

I

,, - 1.
:

I

,
. .

()J\'OICE10:

CHAIN OF CUSTODY REPORT

P1l0fECTNAME: REQUESTI:D AI'"ALYSES

PRoJEct Ht;"MOER:

i~BY: _ T~/!<iatI-Ns,n-J
e:trENT SAMPLE I SAl'-wt.If'G

.S .. lDFl-"l1F1CATIOl' I DATEfIlME

I(~ S6t1 h'( f

13.
-. -.

14.

11 ~ I

iO!1JNQu1SP.ED aY:

;W.fr NA/l1E.:

i
DATE: " • -t:O

Fl~~t:iEIVV;1.ro(.01\/ TIME: 15;Jo
Ol\1'F.: RECEIVES>1JY:

L i ~

ARM.

j
Dt\T'E j}-f,p-()
WofE: 'I{P: 0"
l>,'T'E:

TIME:

ADtl~ALR9.>'AR~:

.'1 COCIl:EV Jo'J9---------------- - --
SCOEPA00006783



Nurlll Creek Anllly,ic,'. ,"c.
Envi,.onmclllnl Lnhornlory N"worh

SCI.lllc 11 ntl N",II, (;"'f:~ ~~lIII'f N, !;lIiln ~Oli, """1011" Wfl9UOII·OUJ
471. 4'll1Y/IIO III~ ~n,MO,9?10

SpokanD ra~1 1111:, MOI,lUOillC rv. Suill! Il.SJlOkllll~, Wfl99'/00 411U
!I!l9,9'.,9700 I~k !IU~,!.l14.~/!lU

l'uIUlllld ~40~ ~w Ni,"lam,lIvhlllrll. Onavnrlnll. 01197000·7132
W~,YlJllwon I... 'JIHW,.q'IO

n.n~ ,nul rll".i,,! IIVCIIII", SllIl!! J 1.llclI~.llli 91101 ~Ill

S4DU',',')J1U fVk ~~, 3e)}!.8~

'1-1I'-t<UM : NUt"( 11'"1 l,.1"(t=.t=.... ...,......... 1 , 1"""''''

12 October, 2000

David Jacobs
Envirocon
10400 N. Burgard Way
Portland, OR97203

RE: none given

Enclosed are the results of analyses for samples received by the laboratory on 10/03/00 17:07, If
you have any questions concerning this report, please feel free to contact me.

WorkOrders Included In this report:

P010076

Howard Holmes
Project Manager

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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FROM :NORTH CREE~ ~N~LYTIC~L TO 101:1; .I. (1-<,-' ++.1."+'" ,..... IQ":;/ .I. '"

Stllll. 11"n Nallh Crol'~ I'kwy N. SlIil" 4'"1.kllUlt,lI, Wfl W8(111·8~n
47~,4~U.WUO b, 4)" 11)0 ~lln

!\"ftkano [~r.lI1111, M11lt11l1lllWIY, !:lIill: ~. SI,uk~IIU, W/\ ~9~Uli 4/ Ib
!dIQ.U'4.~'OO la- W'J.\Jlo.!ll\lU

""'utlnn" ~U:.t:;w Nilllb,,~. J\V('.lIll(:, n'~:\'if!tlurl.nil!'I7nnU 71:t~
!m.90l. ~nlj) I•• !,n3.!lllr,.~110

Rnlld In.1;,)' 1111,1'\1 /lVOIIUU. Suilo1·1. IlulIJ, 011 ~IIU1·;1\ 1
Y.\ .:~.I.'J:ml (~. ~'.3a, '/~611

I
I

Hnvjl'OcCIll
10400N. Burgard WlIY
]>0111and, OR 97211J

1'j'ojCCI: 110111. giV'\l1
Project Nllnlhcr: nnuc given
PH~jccl Manager: David Jacobs

UtflorfNI:

10/12/0008:02 I
ANALYTICAi. REPORT FOR SAMJ').l~S

ISRmplrIII

\ IRS·lmONE·MORSE FILL

"-"OrAtory HI

I'OlO07S-01

Matrix

Soil

1)llteSA Dllllnl

10/02/0015:00

I)Mle Uecclvcll

10/03/00 17:U7

I
I
I
I
I
I
I
I
I
I
I
I
I

71,~ r~J/l/ls in '''is n°l'0r/ (11'1'1), I() t",· s(IIII)J/~s (II/crlyt,Odi" Q~~(),.d(/,,~t wll}, the d",i" of I
r""/(lI/I' tI()r..",~,,1 7'/'1,\' (JII{llf/iwl rrport mus« b~ ,.~p,od"c~d in ;IS entirety.

Nonll Creek AnDlrtictll. Inc.
CIlVirOll1Jl6111lfl LllborMory Network

Page I of 17
I
I
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I
I

FROM :NORTH C~ccK HNH~YI1~H~ IU

Por11allll

Pend

117/0Nudl, C,,·tk f'kwv N.Sl,i\c400,1\011>011, WA geOli 8n~
4~~. 4111 ~~on f", ~1!,."2n.9' 10
(i1s111l1~ Mvtolylll""'y, S~;I.Il, SI>OkOIl~, WA !lno~ 4/1ti
!Iil~W4.~~OCl I," r,o~ ~'4 971lf1
~4n~1 ~W Niml,1I4I'womlfl.. UnavorlUn, Ul197000,7131
5QUOk9/00 le~ ~Uj.!JUti,YllU

~JJJ fl11l'i", Avcllue. Suite J 1.l\e,,~. Or. 977015111
M\ .:\If''.\l;~\(\ l~~ M1.381.1!.88

Gasoline Hydrocarbons per NW TJ)H-Gx Mtthod
North Creek Analytical -Portland

r,ojI:CI: none: given

Projecl Number: 1l01lC· r,llll':fl

Pmjcct MUflUI\CI: David Jacobs
I
I
I

1~llvirOCOIl

10100N, Uurt;l\rd Way

)'orllalld. OR 97203

i\Il:lI)'IC Result
RcJlorlinc

Limit Units llil\llion

IRtPOI'ltd:

JOIJ7JOO 08:07.

I
I
I
I
I
I
I
I
I
I
I

llRS-RIIONE·MORSE FILl, (P010075-01) Soli

GA~olhtl': ItRnge "yclror.llrhnn~ 6.116

Sun: 4·mB 7Y.1:J %

4.00 nlllklt dry

50·JJU

Sampled: l(I/1l2100 Iteccivcd: 10/03/00

NW'J'I'll-(ix 1010SI00 JO/OS/OO 0100946

I
I
I

n,e results In this rept>/'I Q)JJJl>' to ,lie ,fQlI/jllc,l 011(1)'::1111/" or.r.nrdmlCC with ,hI! (linin (If
~ll.fIotly tI()~UmI!III. IhIs ("wlytlcal report "'IIJ' be r~J"'ocJu~",d ill if,~ c"lituty.

Nur'" Crsek Amf/yliclI'. Inc. Page 2 of J7
Ellvirulllllfm'n' LBbofBlor, NfI'wollc
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FROM :NORTH CREEK ~N~LYTIC~L TO :>1oO~ :<:l::l:> 0'<::100::>

SIAllle

PnnlAnd

11 no Nnrlh (;Il:nkI'kwy N.SlllIn4UU. Uo\l1clI. WA!lUU11'~UJ

~n..~~~97~O f•• A75,.'0.9710
1.o~ll111~ MIl1l1!l'llll'''V. Sllill! II.SI'"killl". WII~~llili ~llli
!I(llI!(lU?CJO fn. ~09.!l?4.9290

940~ .~W NiIllIJlI~ IIW'III1:, tk~vt:III1I1. UII91UU8 7131
SOJ,9UUWUU l~. ~U)."*"U.~~'U

2O~J~ I""I';I'C 1I0c'"",. ~Il;'''' 1. fltll,l. 01197101 ~711
!,~1~r~\,n:110 Ill. M1.:m.7!.A8

I
I

Diesel and Heavy Range Hydrocarbons per NW'n»))-Dx Method

North Creek Analytiexl - Purtlaml

Envirocon
10·100 N. lturgard WRY
I'onlnnd, UR 97203

I'roJect: nonegiven
I'rujccl Number: nonegiven
I'mJccl Msnager: David Jacobs

nrJlnl'ltd:

1011210008;02
I
I

~k.lhodJ)iJutiollUnits
Reponillg

J,ImltAnRI)'lcL..- N_U_ICjS I
URS-RIION..~MOI~S[ rur. (J"OI007~-OJ) Soli

Diesel Rnn~e Or~nnles ND
~ Icavy OilltRn~c Hydrocarbons NI)

SIIrr: 1-(:h/"rtI/II:lmJ'!I:fJnR 1M %

25.0 rns/kg dly
50.0

.'iO-HO

Sampled: 10/02/00 Received: 10/03/00

NWTI'JI·IJ" 10101100 10/011/00 mIII lM:l I
I
I
I
I
I
I
I
I
I
I

71",) "!$IIII:i I" ,!,i:i ""flur, UP/I!JI /0 'he' sult/ples allolyud In occordallc, wi'" Iht chai,l (If I
1:,ol",lyJ",:",,,,,,,, 1'1,i,\' 'I'/(I&'li"(11 report must ", rtp,'O(/uctd III /Is e"rin.'/)I.

North Creek Analytical, Inc.
r""iroIl/JIfJnlHILBboralory Nclwolk

Page 3 of 17
I
I
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....._-_._---------_.....NOlesBalch

117>0 NOll"Crud, ~kwv N, Suill..4UU. fl,..''',,''. Wfl. 9"1.111 ~1};1

~2~MO.9JUU f,•• ~~l>.<1'U.8J'O

lOS11111t; Mnnl!lnIlIClI.Y, ~1I110 n, !;floknnu, WflI!O'Or,·HJ6
~fl~.9>49'1Xl lo~ ~9. 924,9290
94U~:;W NilliGm tIVtl.1l1C, llt~vt.r\.n. O~ 9'008 113'
Yl.~ ~n/O.~JOO I,,~ lJll:t.9IlC.9'1 0
20:m 1.1TI1111C /lvullue. S"ilt ,. L bend,011 ~IIU1·~1ll

~41 :IH:I H:,ll1 fa. '..II :iHJ 1~8~

1Il~"lIrlc.J:

10112/00 08:02

Mclhllli

1'.,lI.IId

Sealll ..

Dend

SpokAne

nillliinnllnil~

r"ti"",; nonegiven
l'roject Number; none given
)'rujool MUIIlIl(cr: David Jacobs

Reponinf,
J.imil

TO

Result

Miscellaneous ])hysic81/Convcntional ChemistryParameters
North Creek AU1)ytica) - Portland

)0100N. Jl\lrgmd WilY
l'ortland, OR 97203

l~nvil'oooll

i\l1ulylc

I
I

II FROM :NORTH CREEK ~N~LYTIC~L

I ~~~!:J'M
II

I
llItS-RIiONJi',.MORSJ~ FILL (1'Ot007~-OI) Soli

% Solids 82.8 1.00 % byWclghl

Sampled: 10102/00 Received: 10/O.l/OO

NCi\ SOl' IO/09/0D 10/10/00 0101076

I
I
I
I
I
I
I
I
I
I
I
I
I

North CreekAnalytical - Portland 'I'he results '" thu ,.el'0,.t01'/11)' to th« sample» mlnly~t!d ill accordano: ",'th thedIUin o]
clI.clndy d(>(:wl/C'Ij/. 71".' analytica! repor! III"sI /Iere]JrodllcedIII If.Ientire,Y.

No"" Creek Analytical, Inc. Pose 4 of 17
Environm911tRI LllbDr8tDr~ Network

SCOEPA00006788



Soonl. 1\"0 Nhllh Crookrkwy N.Suite ~OO. Oothcll.WA9&011·0273
41~,~~09~UO ',,1 41~'."'tU.nlU

Sllnk~lIe r~:;1 111\(,MrtIl1or'llIr. 'V. ~lIitfl n. ~~okanfl. WII9Al0r,·~ilr.

(,()~.97t9200 tex:>U'J.W~,Y7~O
Ponln"~ 9~OJ SW Nif"~IIS Ave',vv. Lh·"ycrlull. UH ~7008 7131

~U;I ~l1li H/IIII f~~ l.o:lllOli.Q?10
Bend 20~371 ",pilcAvenuc. sune r-t,Ocnd. on 9UOH711

~11 .'\llB;OIl ';o.!-11 ~R""~!\tl

FROM :NORTH CREEK ~N~~YTIC~~ TO 503 285 6205

I
I

Envir(lccm

I0400N. I\mgllrdWRy

l'ortland, OIl 97203

rrojl.lCl: none given
I'rojeet Numbcr: IlUIlC givcn n"I'lIrl".J:

Pn~iccLMllllu~cr; David Jacobs 10/12/00 08:02_._ .. ...._. ---J

Total Metals by EPA 600017000Series Methods
North Creek Analytical - Bothell

I
I

llRS-RJlONJ:·MOIlSJ: nu. (l'OJ007~.Ol)Soil

Arsrnl(' 0.402
nllriunl 113
CluJlIli,lm 0..469
ChrumiulII 2.76
LeRd 3.40
Mercury NJ)
St.It."lu,,' 0.99J
Silver ND

EI'A 607.0 10/06/00 10110/00 OJ06006

f\llmplc": 10102/(10 Rcr.civcd: 10/03/00
I
I
I
I

Notes

(IJ 10027
OJ(JCi()(l(.

10110/00
1011 OIOCI
10/11/00

10110100

Prepared AnoJrted Unloh

10/10/00
10/06100

I:I'A 747lA

EM 6020

Dilutioll

0.368 Illr/ke. dry
3.68

0.368
0.3611
0.368
0.\00
0.368
0.368

Repol1il18
J.lInlt UnitsRC~1I11AI111lytt

I
I
I
I
I
I
I
I

the r4.ft//U III tlll.t r~p(ll'1 {1111'/}· t(> the ${/I/Ip/(s Qllf/(I'ftd in (f~"'fIrJ",l4'or wilhtil, ,-h"ill of I
clrsrndy documo«. 17/1.•onotyttratrrl'lJrl /11115/ be" rr.IJrodlll:ed III III Itllftrel)'.

NorthCreekAnalytical • Portland

NonlJ Creek Anlllyl;clIl. tne.
E"vironmental Laboratory Network

I
Page:; of 17

I
SCOEPA00006789



I
I

FROM :NORTH CREEK ~N~LYTIC~L TO ~i<:l~ :'::1:j~ b:'::i<:l:>

Sonl'lln

Spohnc

"01118116

8ftlld

",,(1 Nurtht:rcuk~kINV N.Su.lu 400. Uulhull. WAY~U\ 1un~\

41~.4711.11;>(11i 1.&42~AN9210
Ea~;l 1111!, MU/ll!IUIlIl!lV. S"ill, Fl. S""k"UI'. W!I 9970(.4711,
!I09R'~S700 liI~ :.o9.9]~.mo

9411:, ':;w Ni,"IJU~ !lvCIlUC, flCDVCrlUIl. 0/1~luoa·ll:1l
!>O:\.~llti H:lfltl fHc !~I;\ flllti ~nlt
7/1.tO I '''I.i,o AWllue, SUile I. r. Dund. on 97701·~·1II

~4tm.~11o IUk ~1.38'.m8

Volatile Organic Compounds by EI)A Method 8260n

North Creek Analytical- Bothell

l'lojcc.t: nnncgiven
"roject Number; lIunc givcn
Projccl Manager; David J<1l'-Ob~

Dtcl'Urltll:

101l2/00011:U2
I
I
I

1~llvirocoJl

10400N. Burgard Way
Portland,OR 97203

J\nalylc Ilc~ult

HCI'0rtint
Limn lln'l~ Dilullon Mcthod l'rcJlarcd AnAlyl.e(l Haleh NOles

7"e ,(!mll~' In 1/,;$rrport UJI/!{I' 10 Ihe ~''''''fll(!s a/lalyzed//1 acc"I'd.2ncp. wuh IIII! r.hnin of
('It"'od)' clf)"'''''~III, H,i.,· U'lU~I'ljt:ul 'V}I/IY' "1II~r /l~ rel"odlll::(!d '" m ('"';rl:'l)'.

I
I
I
I
I
I
I
I
I
I
I
I
I
I

lJRS-]mONE·MORSE FILL (1'010075-01) Soil

Acetone Nn
Benzene ND
Uromobcn1.cnc ND
Bromochloromclhnllc ND
Ilromodirhiorolllclhane ND
Bromllfllr/ll NU
Bllllllmncllllmc Nl>
2·Butu1lOIIC NI)
n-Hulyli>cni'.cllc NI>
l:cc-llulylben7.cnc N[>
tcrt-Itutylbcnzcnc ND
Carbondisulfide NI.l
Cnrbon tcunehlorldc Nil
Chlorobcnzcne ND
Chloroethnue ND
l,;hlorolorlll NI>
l:hlnrOlllcthllnc NI>
2·Chlomlolllr.nr NJ)
4·f.hlomtolucnc ND
Dibrcmochlorcmcthanc NI>
1.2.\)ihrml\o.J.chloropronanc ND
1,2·[)ihwl1l0ClhllllC NIJ
Dibrnmomcthnnc NJ)
1.2-Dichlnrnhcn:r.enc NU
I,J-J>ichlorollclli.ClIC ND
1.4-1)ichlorobcn~cnc ND
Dic:hlorodil1uorol1lcthllnc Nn
I, I-Dichlorocthanc ND
1,7.-lli\:hloroclhllllc NI>
1,1.llichll1rocthcllc ND
cis.I,2.DichlurlIcthcnc ND
Inllls-I,2·l>ichlllfllclhcnc NU
1,2-Dichlorolll'0p:lIlc NU
1,3·Dichloro/ll'Opnnc NIJ
2.2·j)ichloropropnnc NI>
1.1·»ichloropr0l'cnc ND
cls-I.3·J)ichloropropcnc ND
t~ns·I.3·J)ichloropropcnc NI)
Blhylbcnl.CllC Nl)

North Creek Analytical. Portland

I Jowar

1.00
0.100
0.100
0.100
0.100
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
U.IOO
0.100
0100
O.SOO
U.100
U.100
0.100
0.500
0.100
0,100
U.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0,100

mpJktdry

SUlIIplcd; IO!02!00 Received: 10/(lJ/00

UI'A li260J) 10/03/00 10/11/00 OJ01020

NurtlJ Croek A"alyticBI, Inc. Page 6 of 17
Environmelltal Labora/ory Network

scoEPA00006790



FROM :NORTH CREE~ ~N~LYTIC~L TU

s..l1lt 1100 Nbrlh trllll> ~kwy N."""" 400. nn,I,.Il. W/I ~nnl ,.on1
4~!, UO.9,nn I... ~iSA?O.O?'O

Sl'vkUllt fll~11111~ M\IIII\I.lII1UIY. Sllil~ II.SI'O~~II~. WA 991UlS 411~
!>O~.~~4.~}OO 1". t009 9,4.9}90

PDI1I~nd MO', ~W Ni,"h\l~ ".'ll,un. On~.nrloll .. on ~7008· 71~'

~OJ,!IOti,~/UU lOX ~),'J06.~J1U

Bcnd 203~~ ''''1';' e "_CIIIIC, ~"ih, f I. BCIIlI. 0119'1'10 I 5'111
~~ UO;I.9Jlll I;,x~"" I.JO].1~,nO

I
I

HIl"i"'COll
10400N. Burgnrd Way
I'onlnud, OR 97203

I'rojeer: IIlIm: ~~;VL:II

J'lOjccl Number: none given
Project Manager: David Jacobs

Volatile Organic Compounds by l~l)A Method 8260n

North Creek Analytical- Bothell

Iltj10I'led:

10/12/00 OlS:02 I
I

~~:!iIJQ~E-MORSE FILL (POJ0075·0J) Suil

Annlyle

IlcxuchlolobullllJiClIC
z-llexenene
Isorrorylbcnzcllc
p-lsopropyltolucne
Methylenechloride
-1-Mclhyl-2-rcllhlllollc
Naphthalene
n-Propylbcnzcne
Styrcilc
1.I,I,2·Tctr~hlnrocthane

),) ,2,2··J 'ctrachlorocthanc
l'cll'llChloroclh\~nc

TolU\~II\~

1,2,3·Trichlnruhcll1,cnc
1,2,4-Trichlorohcnzcnc
1,1, l-Triehlorocthanc
1,I,2·'Jrichloroc1h:lllc
Trichloruethcuc
Trichloroflucromcthane
1,2.J·"richlnrnrrnrallc
1,2,4·Trinicthylbcnzcn«
1.3,S·Trimclhylhen7'clle
Vinyl chloride
lII,r-Xylenc
o-Xylcne

SIII'1'. J.2·[)CA·d4
Swr: 1'oluQnI!-d8
Surr: 4-111"/1

Rcsull

ND
NI)
ND
ND
NI>
NJ>
NI>
ND
ND
ND
Nt)

NI>
N))

ND
Nl'J
ND
ND
Ni>
ND
ND
NI>
NJ>
ND
NO
NO

83.J. %
R4.9%
89.5 %

Ilcpol1lng
Lilllit

0.100
1.00

0.100
0.100

1.00
1.00

0.100
0100
0.100
0.100
0.100
0.100
0.100
0.100
0,100
0,100
0.100
0.100
0.100
0,100
0.100
0,100
0.100
0.200
0.100

70· 130
7(1..130
70-130

Units

nl~l:dry

I>illllillll Mclhml

~1I1l1rlc(l: 10/02100 Received: 1010JI00

J1.J>A ll,liOiI 10/0J/00 10/11/00 0104020

NOICS I
I
I
I
I
I
I
I
I
I
I
I

North Creek Analytical- Portland

1I.W"!/:;;;.~:'_· ~-M-i\'-1Q-g-c-r------------
7'he result: tn this report (/p/.ly ttl th« M"'pl~& tlflalyzrc/ i" aC'C'orc/O/ICt will,tl,e chui» uf

(/IJ'/ody document. I iiis anaiyttca! repon ",usl be rcprWllllff.d III 1/1 ellilref>"

Nor", Creek AnnlytiCRI, Inc. Page 7 nf 17
Envlronmcntnl hl/orMory Nefwork

I
I
I

scoEPA00006791



Sunl. 11 nu NUll!.CrCl·k PkwyN.Suilt 400. Bothtll.Wfl~8011·82n
~2~4?O9:'O(l In. ~?r, ~'n.9?ln

Spohn" r~M 111 HIMOII1YUlIICIY, lluilC U. Spuko/lc. Wfl9920G·~nG
~U~.\1/4.~/UU lux !,,(J~.~~~.n~o

1"0111"0111 ~4(11..fiWNillll",~ flv..nun, OMvNlnn,n~ h/llOfHl:l~

50J9U&.9100 rex !IOJ.90G.9l10
lIend ,o:m (1III,ill'AwHIIC. Suilc f 1.lklld. UH97J01·5711

r,~D~:(!J.~1CJ I~x [,~1.3an~aK

I
I

FROM :NORTH CREEK ~N~LYTIC~L TO 51213 285 52l1:l5

I
I

J~nvir(\c(m

10400N. llurgnrd Wuy
1'1ll1111l1l1, OR 97203

I'rujcCl: none~ivcn
Project NUlIIlm: nonegivon
Project Managel: DavidJacobs

Physical Parameters by APHA/ASTM/EPA Methods

North Creek Analytical> Bothell

I(t./lnl'lt.tl:

10/12/0008;02

I A1111 lyle. Rcsult
Re.pu,tillg

I.lmlt Ullits Dilution Mcthod !"CI)3Ied AnQI)'/oCI1 Halch NlIlcs

I
I
I
I
I
I
I
I
I
I
I

unS·)tJ)ON}:;·MO){SJ:: )'JLL (I·OJ007~·OJ1 Soli

DI'Y WC1ltltl 84.1 1.00 %

Sampled: IO/U2/UO Received: iO/03/00

nSOI'Sl'WOJR 10/04100 10/05/00 OIU~(I~tl

I
I
I

NorthCreek Analyrlcal- PmllKlid The rCJ1111J ill tltl«"1!/lorlllp}'I;' III II,,· :.il/mpks unul)'ud 1'1 nr.cfl,d(111" \1111/r th« chain of
l:1I.'/OUY d"rllIlllr.tII. 71J1,~ ntlnl)'lI(nl repor! "'..s, br rcprodured IN II.' ">ll/rtly.

Nont, Creek Analytica/.lllc. Page 8 of J7
fIIvirollrllf:tl"li lIIborRtory Network

scoEPA00006792



FROM :NORTH CREEK ~N~LYTIC~L TO

Scutll, uno Null" ~Ic ...k ~kwV N, Suill'400.llulhdl, WA ~1\011·en3

42, ~,o.~,oo I," A:I~ AJU91111
SllokRno fl,!.1111Il, MonlUllllll>r>/, Suuu ll,Spok~"o, Wfl99]f1G·~)J(;

~O~ Yi~ '1700 IRX!iO~.9'4.9]'lll

Portland g40!, SWN.1I.1,,,, IIv""\,\,. 1\"~V",tUIl. 011 YIU08 71)7
w:\ ~Uti.g~O(1 I.. (.(\.1!Ion g, 10

hcnd ,0-"" r11I1,i", flvnlluo, Suil!! r.1, IInnd, nn ~n01·~711

!,n:'Wl~.t1l1 lu, ~41.:ltlU;U~

I
I

/':IIVin.II.:Oll

J0400 N.Burgnrd Wny
}'lIrliancl, on 97203

I'fl\icct: none given
I'lojeel Number; none given
!'rlljccl Manager: David Jacobs

Ilr.llol·lrcl:

1O/12/000R:02 I

I
I

I
I

I
I
I

:::::' .':,' ... 'C~\'s()ii i',:~:Jf;~~(I;~~~;b~~S' pC Ii' srw.T;~iV!il~.~£!ii~~~.I.;'9~t~I~~~ ~:'~~~!!·...;:::o.:..l;..;..<_.. _'"----'...;....:.._--'-~-'. ~ j
North Creek AmI) tical - Portland

Reponinll SJllkc Source %1(1((: RI'D
I\nal)'1C Result Limit UlliL~ Level Rc~ull %I(LC l.i'lliis 111'1) Limit NOIC5

HAleh 0100946- J.:I)A ~035

!lIIU'" (OJ 0094G·lJLJ\J) Prepared & Analyzed: 10/05/00
(:asoJine n3ngeIlydroenrbons NI) .t.OO lng/kgwei

$1/11'; Nlf'fl 2.J9 2.50 /(14 JO-J Jf)

~.CS (OIOO946.11S1) Prepared & I\nnlyi'ccl: 10/05/00
Cia,<nl\ne Range lIydrOClUh(lll$ 61.9 4.nn IIIWkll wet f>1.S ~~,O SO·150

."11"': 4.JjJ·lJ 3.17- " 2.50 us 50·/50

~)lIplicRtC (OJ0094G·DUPJ) Source: 1)010003-0J Pn:I'IIl·\:t1 & ""IlIY/(:l1: IO/O~/OO

(ia~oline Raner. lIydrocftrbons NI) 4.00 mglkg dry NI) 15.7 50

Surr: MIF/f .U.1 " 3,6/ 9Ui 50-HO

~lJplirntc (UJ 00946.Ul!I'2) Suurce: 1'0I00 '-'.nti Prepared &. I\l1alY"·I:c1: 10/05/00
(illsolill(',lbnCr. IlydroC<\rt-oM Nil 4.00 11Iwkl(lIry NI) 0 .~O

Surr; .,·/iJ·11 1.79 2.80 63.9 50·/50

I
I
I
I
I
I

7"'1' results tn this""purl uIIl'lyto the JQIII}lles ollal}ozed 11/ at:r.rmlmll'.C with th«dmi" qf
......,·Iu,)y orx·,,/IIMI. 1111s onotytka! reportmustberC}JmJllol!o in tts Mllrtty.

NoTtI, Creck AIlOlytic81, 'I/C. Page 9 of 17
Environmental bborllrory Network

I
I
I

scoEPA00006793



I
I

FROM :NORTH CREE~ HNHLYI1~HL IU

S08t1le 117111 Nrorlh r.rook rk wv N.511;10 ~/lO. Oolholl, WII AROll·0"~
47~4JlI.~~JU lax 4''>.4l0,mO

Spohnn" r.,,1 1111~ Mnlll!lnn'Ny, ~lIhr, Fl, ~I,rlkh""', WII9910fi ~776

~09.974,9700 I~x ~U9.m.92!10

PurllMfld 'J4U~, SW Nifll~lI~ I\V~ ""C. B~uwll(l". OK ~/IiUll-I1JI

~ll, !lOli \fIIlO la. !.f1:' 90(ig)lO
Sand 70,l17I Ill/'irtl /lvllmlt. Suitl: 1.1,Onnrl, on ftilnl·r,Jll

54UHJ!rJl0 lux541.38n~ea

I I~nviror.(ll\

)0400 N. BurgllrdWuy
P\1I1!tIllII, on 9n03

l'rllJcct: none given
I'rojcct Number: none glven
l'rujCl:I MIII1IIl(cr: Dnvld Jacobs

RCJlOrle-d:

10/1210008:07.

I [:·:~L~;_·.·:~"7"··~'~""" ·"~::1)i;~·~I·.~~dTt.~~.fi.·::liri·~~~~':iJY~1.~;6~~!~~~ilfp£.fi~wij~j·l·i})x-~~~})~d .~•Qu:tli Iy.Cona;~i::'D:'::',:;·::'~·:~::-·::~~·::1
North Creek Anul tical - PortJnnd

I
I
I
I
I
I
I

Reponing Spike ."iuurl:l: %1(11(.: RI'I)
Analytc Result Limit Units I.evel kcsull %RJiC: I .iJ11il~ RI'J) )JllIlt Noles

lillie" 111IIJ1I43 -IWA 35511 FlId~

nll,nk (OJOJ043-BLKJ) Prepared: 10/07/00 Analyzed: 10109/00

llicsol ){~IlL!C Organics NI) 25,0 rnglkll weI

Ilc~vy Oil RAnee llydrooarbons NJ) 50.0

SII"': /"(:h1/1r()(JC/utlu,ltl~ 4.32 " 4,80 90,0 SO-ISO

1,(:$ (OIOlO43-lJSl) . prepared: 10107/00 Analyrcd: IO/llWUll
lliC$cl R~nr.e Organics 116 25.0 IllAIIcAWCI 12\1 lll,l.1,I SO·t50

lIeftvy Oil Range lIydloeRI'hon~ 74.7 50.0 79.0 94,(, 50·150

SUI'I': 1·( :hJnrrJf>'-'tlr/umm t/.39 4,80 91 ..' 5t1·/,fO

DUI)lie.ale (OIOJ043-DllI>I) Source: l'OIU073-11 Prep,Hod iii.Anf\ly/,cd: 10/07/00
)ljescl RlIngc O/~lIil:.' Nil 2S.0 nlsJkG dry NI> ~O

IIchVy OilRUflge lIydrucarh(1n~ Nil SOD NI) 11.112 50

Sur«: /.r.lllnm"rlrldc((U/(! S2J 540 972 $01$0

Duplicate (OlOI043·Dl1J>2) SOUI'('c: )'OJ0075-UI Prepared & Anlllyzc<l; IU/07/00
l)ir.~r.1 r~lIllr.c (lre,anles NJ> 2Hl mg/kl: dry NJ) 50
Ileavy Oil nltllCe Ilydroearbons NI> so.o NI> 22.7 50

Svrr: 1·(,'hlnrnllr/()tI...ran« 6.0$ 5f10 11/·1 50·150

I
I
I
I
I
I
I
I

NorthCreekAnalytical- Portland

""Wade'M,"ag"

Tne results III IlIIs I'tflO/'1 O}I/I/y to th«,'till/flies (,/1/(11>,:<),1 in IIL't'ut'Jance \l'1I1,II.t Chlllli of
CII.f/ody dOC1/1I11!/lI, 11,i... unalyuco! rlljlnl'1 ",liM be rCl'rodllC'('{/ ill i/3 t'1I(ire/y.

Nurtl, Creek Anafytical, tuc. rage J0 of 17
Ellvlronmcntlll Laboratory NBtwork

scoEPA00006794



FROM :NORTH CREE~ ~N~LYTIC~L TO 5el3 285 62el5

Sr.RItIr. 111iO IIlnl1h Cwr.k I'kwyIll. 1;uilr. 400. IlnllwllWA ~B011.n,n

42f,.~2MiOO I~. 4'~.A'O.9710

trnbne ~~s\ 1111~ MlHll!I"U""V. ~"il" n, ~rnk:lne. W/l99?(l(j 477(,
~,on.A'4 .~iOO h~ ~9.9i~,'790

PCIII.,,~ ~40~, SW Nilll~l'~ I\Y~llU~, (JUIY"lUII, 011 ~/OU\j-f\:ll

~.' ~O(, ~'nn I;'K !>O.1 AlI!i.9'10
80nd 20.'l.1~ lI"l,i,ul\V~nuc. Sul\C ,.\. UIII,d. tin9710I,!,111

;"l.J~l!~110 lux ~~1.382.7!,8R

I
I

Envi IOCClll

10400 N. Hurgnrd Wny

Portialid, OR 97203

1'I1>jllCl; none given
ProJecl NUnI!lct: none Slv\:11

l'lojcct Mancgcr: DavidJacobs
1('~llIIl'h~d:

10/12/0001l:02

RC[lClnltlt Sl'ikt. Source %IlEC k!'/)
An~lylC Ilcsull I.illlil IllIit~ tevet Kc~ulf %RFC J..imlls IlI'D l.lmil NUles

Blttell 0.OJ076- Dry Weight

l>\lplirnte (0101076-l>Ui>I) Suuree: POI 022:li-06 Prepared: 10/09/00 Analyzed: 10/10/00
%~Mid~ 81.8 1.00 % lly Weighl 1I1l,7 8.09 10

pupliclllC (0101076-VUl'2) Source: POJOO75·01 Prepared: I0/09/00 "IlIlIYl~: 1011 0/00
%SllliiJ~ 1l9.7 1.00% lIyWeilll" 82,6 (tOO 10

I
I
I
I
I
I
I
I
I
I
I
I

/I/(' 'C$II/1~' in this rr:/lur( (II'(ib' 10 the .JoII/ples Q/IQ/>'%,d /'1 or.r.ord'll/r.cwllh fin' rlmin ul I
c""fod)' dOCIIIIIl:nf. 1'h;3 o""lyl;/:,,1 "./llIrl m....t be< rr:prcr/"r.-tll" Ii.•ellflrr:l.v,

North Creek Analylical • Pnrtland

Nonll Creck AnDlyticRI. II/C.
f"viron",rmtR/ Laboriltory Netwolk

Page 11 (If
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[~~_-:~: ':;:'::!"~t;r~r}~~'(;<:'~";I:[~~T~~i~'i;':(;'y-~~j:~,(6.(}6()a60[S~m~~li;~J~-"~._Q~..~~.i~y':~~:~B.~()~.D; .:' -: '.;-; ;,.' '., .i ....

North Creek A..ml tienl - Bothell
I(epnrli"g Spike Source %RJiC R)l()

Al\~lytc Rcsull Limit IIlIils Level l{c~1I11 %ltl!l: I.imils lU'L) Unlit Nole.~

BHtdl 0.106006 - r.rA 305011

U1DIlIt (OJ06006-JJLI<1) Prepared: 10/0(,/00 AIlR1.l'7,c,i: 10/10/00

Arsellic NIJ 0.500 lllgik~ wei

Bnrhnu NI> s.on
Clldlllium ND O.~OO

Chrnlllilllll ND 00500
I cRd I'll) 0.500
Sr.lr.nilllll NI> 1J.~1I11

Silver NI> usoo

J,C8 (OJ06006-lJSJ) Prepared: 10/06100 Analyzed: 10/10/00
Ars(~l1ic 23.9 O.SOO lng/kgwet 25.0 Q~.(, 70·130
BlI,illlll 26.0 ~.110 'S.O 10~ 80·120

Cndmlulll 24.7 0.500 '.~.11 vs.s 70·130

Chromium 24.2 u.son 25.0 %.8 60·120
Leud '4.7 O,SOO 25.0 9U RO·120
Selenlum 7305 0.500 2HI 1/4.0 70·1;10

Silvr.r 23.9 0.500 2Hl QS,(, ~o·no

MAtrixSllikc (0.106006.MSI) Source: JJOJUOJ 7-09 Prepared: 10/06/00 I\nolY/.cd: 10/10100
"r~lIil,; 19.2 0.)68 Ills/kg dry 20,1 1.90 Rei. I 70·DO

HtuiullI 58.7 3./\8 20.\ :ll).~ no 70-130
CIIIIIIIIIIIII 19.6 UJMi 20.1 1'11> Q('ll 70·1)0

Chromlulll 2.l.? OJ(,t( 20.1 10.1 67.7 70·130 (,l-UI

Lead 'Hi 0.3(,8 20.1 3.80 99,S 70·130

Selenium 17,6 0.368 20.\ n.snn 1l~.1 711·DO

Sil\'cr 16.7 0.368 20.1 Nl> IIU 40·nO

MAlrixSllike Dup (O.106006-MSDl) Source: DOJOO17·09 Pl'cllon::d: 10/06/00 I\11\1I)'l.cll: 10/10/00
Alwnic 19,0 0.368 mg.!kg dry 20.1 1.90 R5,I 70·Un 1.05 20
lIurillm 71.5 368 20.1 :H•.S 174 70·\30 19.7 20 0.01
C:A~mhlll\ 19.6 0.36K 20.1 NO 96.S 70·130 0 7.11

Cluomlum 2R.9 OJ611 20,1 10.1 93.5 70·130 1\l.R '.0
IL:\d 24.S 0,:l611 20.1 3.80 103 70·J)O 2.YO 20
Scleuium J7.9 0.368 20.1 0.500 116.6 7l1-1:l0 1.69 20
Silv(~r 17.2 O.~IiR ZO.l Nil liD 40·130 2.95 SO

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

FROM :NORTH CREE~ ~N~LYTIC~L

Fnvirocon

J0400 N.Burgnrd WilY
Ponland, OR 9720.;

TO 51213 285 6205

seeure

,",u,lhlllli

I'Jujccl: none given

Projecl Numbl:l: nonegiven
I'r"jeclMausger: David Jacobs

Imo NOllh t;rcck "kwy N.Sullt 4oo.1I0IhOIl. WA90011·0nJ
4'~14l0~00 lox415.4,o.mo
Jasl 1111!, MOlllllOlllnry. $uilon, SrOkRnn, Wfl ~~lOr,·~) ff,
~09,914Y?OO fbX ~09.W4.n90

~~O~ ';;W NIlII!'US I\vclI\'e. l\c~v",lu". UII910U8 71~)

(oO:illlIt. 9,on "'. r,n.1 !lOr. ~'I 0
1011'I1lI1';'e I\venue. ~uilC ,. I. Bend.OR 9"llOI·Sl1l
~~UO:I.9:IIO l~x t.o11.38V!ltlfl

OleJlorlul:

10/12iOO 0l\:02

I
I
I

North Creek Analytical. Portland

ncwnrL'Manager

Th« r~JII/I$ /I, 1111$ tt.po'" (11'1'0' to the $'(lIII/llc$ ''''al>",,11 ill u(;(;(lI'l/clIIcewith tn« rhatn of
emlody document. 7'hiJ u/lulylit'u/"O/'tlTl 'U1~cr h" p~,.r()dlf('t'cJ i" ilJ ('/IfirNy,

N0111, Cicek AIIslyrica/, lnc. Page 12 of 17
Ellvi,o",,,etllsl Laboratory NSlworlc

scoEPA00006796



,---------,._--_.._-------------------------------,

FROM :NORTH CREEK ~N~LYTIC~L

EllyirocOIl

10400N. BurgardWay
Portland, OR 97203

TO 51213 285 621Zl5

Spolulnc

Ponland

IIn,"1

"rojccl: 1I01l\: given

l'n\ic\;l NIIOIhcr: none given
Project MRIlllC.u: Dnvid JIH:lIhs

llHO N",II, r. ..",k Pk\N~ N, !;uit" ~no, Rnt',oll, W"~ROI'.R,n
4~!,MO,9'OO I~, 4l~.Il?O,g'lO

Iust 111 I!, Ml,uhlll'''l:'~' ~1l11" 1'-,~i'\'~all~, Wfl~~J{J(i ~n6
W~ !l~~.~700 fil~ !.o~!l7~,D79h

9~O~ SW Nimbus Avcnuc.l1cevtrlcn. 0I19}OO{l·713~

ro3(j(JG,~~OO la. ~l(I.YOO,9~10

11MM (,,,,,i,n flvnllun. 5ui\IJ r,I. nnn~. nn RJ /[Jl·!,1l1
~"",m?~IO lnx!>11.382.7',83

Repol'lctl:

10/1210008:02

I
I
I

[:',·:'·L~···.:,'··:••~;7:·;;;:::;i,;:2;;_·._'_:~!~t.~I&~'~i!i.~i:~:.]~A600od.bt)'/j.·~~;i:~~'M~~i-~~~;~"Q',iuii'(;::8~~~!;'~t::·:.':~;:":;·7;~'~'~~:T7J~""] I
North Creek Anal tical - Bothell

Rcpol1ing Spil(c Source %REC HPJ)
AIII,lyic: 1<c.~1111 1,;onil Untts 1(·Ye·l Re""lt %JU!C LImits RPD Limit Notes

lJatch 0.n0027· I'I'A 747JA

Bialik (OJ I0027-Bl,KI) Prepared: 10/10/00 IInltly7.cd: 1011 )/00
MI:I\;ury NI) 0,100 I11I.'Jkf. wei

LCS (OJIOO27.DSI) Prepared: 10110100 1I111l1)'l.ccl: 10/11/00
Mercu,)' OAR? 0.1on lIlrJkl~ wet 0.500 l,I7.~ llO·120

MAtI'Ix Spike (OJJOO27·MSJ) Souree: BOJOO07-01 Prepared: 10/10/00 1Ill:llyzcd: 10/11/00
Mc,c.l1ry 0.740 0.100 IIIWkltdry 0,(,1(1 ND \jK.l,I su-no

~lItrix ~Jlike »up (O.1I0027-MSnl) SOUI'('C: llOJOO07·0J ,1'rCJ'!Mcd: 10/10/00 I\nfllyted: 10/11100
Mercury 0.715 0100 mglkgdl)' 0'(,70 NU Q!>.~ 1<11·120 3.44 20

I
I
I
I
I
I
I
I
I
I
I
I

The remlf.' in ,hi31','pOII"ppJ)"U ,I." J'ufIIl,ll:s Ullul)'ZcrJ /11 ar.(l(l,.dml"~ wllit '"~ "hll;" of I
clis/oJy dOC'II/1!C'II/. j iii.' analyllcol rC/"lrl "'",\" /lr rQ-r"oaUC'(l(lllI /Is tmllflfly.

NDn/, Crt/ttk AlIslyr;clIl. IIIC,

Ellvilll"'''''''',,1 L.b,ml'ory Network
Page 13 of 17

I
I
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I

FROM :NORTH CREEK ~N~LYTIC~L TO 503 285 6205

S,'OkBtlC

P0I11AIld

B,nd

11710 Null" C,"(,k I'kl/\l~ N. ~II"" 400. ROIIi!,II. WA gaOll·an~

~1~1 ~l1I.H/IJIJ r<lx ~~!,.111£i.9?10

U'S!lll'~ MOIIIUOnIUIV. $llll~ II, S~O~8I1C, WA ~~/U6'411~
50~.ul4.~/UU I~, ~l~J!:l14V'JU

Mil:, >oW Nil\lhll~ flVu,ult>. Ol:~~nrln", on 91li06·1l~7

S03,90G.9?OO I~x 501!106~mO
2033/1'"1"'" lIu""'I/'.$Ililu I 1.Ilu"". 011 ~IIUI ~1I1
!,~I :,rr, ~~,n I", ~,~I.:l,O' 7~8R

'-- .. _._ ...._ ..•.._ ......__~__. __J

L.. :__.~_:_: :_::~_:_:~~~~.~:::;:~:::: .. :Yo~~.~ lk·Q~':~~1~i~rt~;~~;i;b~~d;;bi:~J~~~~i~t·I;-~;j-.82~OJl-~ Q~;~li~fC~;~~~I~~T?:';i,,::';: •. ,~"'i.. . .;:.: ;.'~.~~~~J

North Creek Anal tical- Bothell
Reportlng Spike SOUICC %Rl'C RI'D

Rcsuh I.Jmll llnhs l.cvd Rr.~'111 %RFC I.imils Ri'l) Llmlt N(Jlc~

Prepared: 10/03/00 i\J1uIYl.cd: 10/04/00
NI) 5,00 mil/kg wei
NI) U.I011

ND 0.100
ND 0.100
NI) 0.100
NI> 11.11111

}Ill> 0.100
NJ> 0.100
}Ill) 0.100
}Ill> 0.200
NI> n, lOll

/.99 ;,00 99..5 70·/30
2.06 ],00 1/J3 7/J·130

2.OS 2,(JIJ /02 7f)·HO

Prepared: 10/0]/00 Analyzed: 10/04/00
0992 0.100 111!ykg wei 1.00 99.2 70·130

1.02 0.100 '.fIn Ill:! '11·nil
0.940 O.IUU !.Oll IH.O 7!l·BO

1.06 o.rco l.fIU 106 70·1)0
!l.'il5(, O.IOll 1.00 95.6 70·130

2.04 l.OO /02 7/1·130
2./4 7.00 /07 70-1J()

lilY " 2.00 /04 70-/30

I
I
I
I
I
I
I
I
I
I
I

EllviI'IlCon
10400N. Burgard Way
Portland, OR 97203

Allulylc

JMch OJ04020· ErA 5030lJ W/TI
Dlalll,(OJ04020-DLKI)
MClh'yllc~l·blll'yl ether

ncn",cllc
Ch'(ln-t>en7(:ne

l,2·nihr(tn'oeth~ne

1,1·DlchloHlClhcllc

Elh)'I~lIi.tllt

Nnphllmleue

Toluene
Trlchlnroolhcnc

m,p'Xylcnc
o-Xylene

.'i",,: I,J·/JCA-d"

SW'r: 7'o1"""I.'-d1/
Sill': 1·11I:11

I,cS (O,J0402f1.nSI)
lJ~f17.cIlC

Chlorl\t>cn7cnc
1,1.1 )khl()J'oclhe,11c

')'Cl)UCI1C

lrichlo.octhcl1c

sun: '.l·/X:A·d1

S"',.: 7'oll/r"r·dS

Surr: 4·BFli

I'I\ljcCl: nnnc given

Projcol Number: none l:(ivcll
l'ICljccl Mannger: DavidJacobs

l'qlUrlrll:

1011 2/0U 0!S:02

70·!30

70·/JO

70·!J0

trI.'

9(,.4
/02

2.5/
2.51

2.5/

Source: 8010752·01 .. }'repurC(]: 10/03/00 Al1l1lyzcd: 10106l011
J.2G 0.100 mNkAdry 1.2~ NI) lUI 70·I3U

1.17 U.IOO US Nl) 93.6 70·130

J.n 0.100 US ND 106 70·no
1.19 0100 1.2~ NI) IJn 70.DO

1.28 0.100 1.2~ ND 10' 70-130

:U8
2.42
2,55

MatrIxSplitt! (OJ04020·MSl)
1I\~vcnc

Ch1Clrobcll1.CIIC

I, }.J)icl,IUlllclhcflc

Toluene
'rrlchlnroc'hcnc,

Swr: /,2·J)(.'A-d~
Sun: ·,nlllp.llp.-ti/J

Sun: 1·IJI·JI

I
I
I
I
I
I

North Creek AmllYlicaJ - Portland Th« re.·11/(. ill 11,i.' "':/1""/U/lply III the .<(llIIp/P.,< m",lylr.d /,/ (lCCQruunt'l' wilh the "llI/i" of
(""'od)' document. Thisul/ulylit'al ,·tI"ITI '/11/,(1 hI! "~/lr(1(11l(;(r1 ill il)' 1·l1/irC'I)'.

North Creele Analytical, Inc. Page J~ of 17
Ellvirolllllett,,11 LullOrlltory Network
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FROM :NORTH CREEK ~N~~YTIC~~ TO 51213 285 b<:::lO:'

I
I
I

1

II

Ih'l'"rh~IJ:

!O/12/00 08:02

!lonnie 1m(, N~"h C"",k rk\IIIV N.1:11"1' ~no.lInl/ll,lI. WA AnOI l·nn~
~,r1.m n700 fA~ m,.'I,o.g"O

S"ok.". l~sl 1111~ M",,'~c""~IV. Sul\" II.Sllokahe, WA 'JnO~·4116
~on.,)l4.9?(J() I,ll M9 "IU]~n

rurtland 9~O!, SWNind'II$/lVOlluC, UOaVCrluIl, 01197000·7131
SOl~()(j.9700 fill ~OJ!J0~.D110

ROlld ~mu 11I1I'illi AVr"lIIr.. SlIilr. F· 1.Rr.nrl. C1h 9/1ll1 ~I\ 1
~~ t.:i8:1 !n10 lAX !,~1 .~lItn~"H

l'n~lX:I: 110ne given

rrojec.l Number: none given
l'r\lj~l MluHlllcr: David JaC(l~S

Hnviroco.,
!0400N. Itur\tllnl WHy
portland, UR 9720J

1.---- .--- _._._.._;::::;::;::;;;:;::;::::=====~

[:;.;".:"'" ,.,.,,,,,,., , ".y..t~'i;.~i~;~j):,~~;~·i~:c~irilj~ii-riil~iiby;ifiifM~j;b~.-·8i6·0U·:.g.~~~ii;y~c~jTf~~!~~:~~~L·:·•. ~..
North Creek Annl tical- Bothell

Anol)'lc

Dlth:h OJ04020 - ErA S030lJ Il'ffl
MAtrix Splkl\ ))up (OJ04020-M~J)J)

)\en7-tllc

Chlorobcn7.cnc
1,1.1>il:hllll1lcllll:m:

Toluene
·1'rlehlMoclhr.nc

kCI'ltIrIiJll( ~rikc !\nurlX: O/.,KI~C ItI'))
Resull Llmil Ul\il~ J.cvl:l k~~L1h O/OIWC J.illliis 1l1'V Limil

Source: nOI07S2-0J Prepared: 10/0)/00 Allllly/,cd: 10/06/00

1.22 0.100 mglkg dl~ 1.25 }II) 97.6 70·130 3.23 15

1.16 0.100 1.25 }II> 92.1l 70·130 0.11511 J:'l

1.24 0.100 J.?S NJ> \/11.'. 70·130 62S IS
1.111 0.100 D~ }If) 9~A 70·130 0.844 15

1.19 0.100 J.2~ ND 9~.2 70·130 7.29 15

}lUICS I
I
I

S",,; /,2·/JCA-dl
sun: 7oll/ene-dB
S",'r: I.JlI-11

2.'0
2041
2.51.

2.J}

:1..'1

2.J}

Y1Ui

'-If/.IJ

J{)O

7(}·131J

70·} .10

70-130 I
I
I
I
I
I
I
I
I

11,r. results I" Ihlii report uPJ")' lu IJ"'Ii'unrJl/~l u"aJy%ed Inaccordallce 1t'/lh Ihechalll nf I
CH$lodydlJIo·ICIllr.nI. n,is ul/ul)'lic:u[ TC/ltlrl mll"t b« I'I'./lrfldllr.t.d In lIs ('/lllrf/y.

N(1I1h Creek Analytical • PNIJand

...nw,,~-M.u.ger North CTeek Ann/yticBI, II/c.
tnvironmcnlo[LDborB/Dry Netwqrk

Page 15 of 17 1
I
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I
I

FROM :NORTH CREE~ ~N~LYTIC~L TO 503 285 6205 2~~~,~~-L~ ~~:~~HM *l~~ ~.l(/l~

S~Hlllc 117~O Nu,i1, CII,ck rkwy N, Suilv 400,BOll,~ll, WII98011·8l?J
4~~.4~O.~JO(I In, W, 4Xl.9?lO

SllOkoUA r AF;' III I!,M""lyUlliC 'y, Suitc II,SPU~UIIC, WA~~IOU 4116
~~.914.9~OO II" !.U'J.wu..W

Pu,Uulld 9-10'.> SWNil"I",,; 111/"'1110, R',"Vnrlc,", on R700S·1I:V
!~I~~nn.9JOO 'i.• !JOJ.905,~71O

Uend 10J)/IIIIIII'c /lVCiIlIC, Suitt, f I. Bt'u~, 011 ~I lUI· ~11\
"~l :llI;t ~;ml I". ,,41 .:lPo/./!,Hli

Hel'llI'lc":

J0/12/00 011 :02

I'rojoot none Riven
hl!icd Number, none given
I'roject MAn peer: David Jacobs

. ;:::.:::.::.;::.:.: •...

l.nvlrocon
l0400N. Burj1,llrd Wny
Ponlond, OI~ 97203

Rcllorling Splke Source %RI\C RI'I)
hn.,lyle Hr.slIlI 1,111111 lInllS I~vr.l J(esilli ':I.IU';I: l Jmits 1(1'1) Ulllil Nnll:s

Batch OJ04048· J)l'y Wrighf

niHil" (OJ04048·RI.1( I) Prepared: 10/04100 Analyzed: 10/05100
Ilry Wr.ir.hl W.K J.llII "/"

I·,: .... ,,:>,:;;:,,':::'::'::::~::,' .• :~~i~i~I~;~J~~.~~~;~~~i;,~~)~y.~~~H~z~.~f£iJfJF.~~.M~t~{~~.~_i_:_~~I_i_!Y-f~!1JE~t~L~~_~:':L~LLL;.'~_.j
North Creek Anal ticat- Bothell

I

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

North Creek 1\1\3lyticaI • Portland

Jlownrl::::." Manager

rhl"rt'311113 in Ih;~ rt'/Jur/u/lp!y lu Ih,· .wlmp!I"' UllUlyz,d III ClccnrdlJllr.t1 \11111. th« r.hIJIN n/
l"lIslod)' dOl"lImelfl, n,1S onol)'l/col report DIII~I he '''/ll'IIdllo"d in il.' I':n/i'~')I.

Nflrl" Creek Anlilyric/f/, Inc. l'age 16 of 17
Environmcnral LBbol'IIlOIY Ne'wolh
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FROM :NORTH CREE~ ~N~LYTIC~L TO 503 285 6205
SCAl1IU

"",II.lId

Bend

2000.10-12 ~~:~~~M K~~~ ~.~o/~~

, Inu Nu.lh(;,"uk ~kwV N,Sllll~ 400. (1,,1111,11, Wh9n1lll·f1nl
41~A~1I ~uu fr,. 4?fo .'09"0
r~:;llill" MonlYII",ury, Stti,. U, ~1,uk.II., WA ~nU6'4/1ij

~9,~H ~/ou I~. ~IIY,Y~U)YII

~~1I!. SW Ninlhll~ I\~CI'UD. ueaverton,UII~/U\lU'Il~~
r.o.1.9o(' ~iOO f8~ SOJ.90&,~21O

'll.1J' lllll'i'I! l\uClIlll', SlIilr.l·l. F11",rl. nil 9'1101·[1111
~~ I)(1.19,110 Ia. r..ll.lnn~1I11

I
I

The sl\ike recovery lorthis l,JC sample is outside of established control limits, Review e,fIlsslleinlecl batchQr. indicates the
recovery forlhi!: nnnlytc docs not represent an out-of-control condition for the hlll\~h.

llr.rl 1r h•d:

10/12/000&:02

I~nvirllt:lIn
10400 N. Burgard WDy
l'llllll\nd,on 9720:1

Q-OI

Analytc IJBTJl(~TED

Project none gjvcn
Project Nllmbcl'; 1I0llC £~ivcll

I'rujwl Mmllll:Cr: David Jacobs- --J

Noh~!l Hnd J)Cfi'litiOIl!i

I
I
I

wet Sample results rcnoncd on a wct weight hllsis

NI>

NR

dry

AIlQlyte NOr »EmCl1m 8t or above the reporting limit

Sample resuux rl:(H1ncd lin II dry wci~}lt husix

Relallve I·crccnt Difference

I
I
I
I
I
I
I
I
I
I
I

The: rL'JI~/IJI in thi» rcpor! IIp/,I)' IIJ11'1' sums,lt·s IJIltllY;I'd i" """IJ,JlIn'~'wilh Ih,'L·h/li" II!I
r.//.Ilnd)' dnr.""'~IJI. 71",~ nllnlyJlr.nl rr.fl"rllllll,tl Itt! r(I/,rOOll(:(lO I" /I.,'('.IIli"tlly

Nerth CreekAnalytical • Portland

No/th C/'eek Analytical, Inc.
EnvIronmental Labo",orv Network

Page 17 of 17 II
I
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I\l
IS)
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1I
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1I
mmx
D
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D
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o
D
r

--I 20-921U

FAX 924·9290
FAX C)l)6. 92 'l)

FAX }8'l·75P.

(1125)420-9200

(m) 924-9200

(SO:l)906-9200

(541)38'3-931(1

- --- -
Work Order H:

--181J.19 121J1lt '\V~nue H.E.. Strite lOt. Bothell. WA IJ!!OI 1.Y508

wi 1r I t.5 Monlgomny. Suite O. ~hlle. WA 982Q6.4776

9405 S.W. Nim\1us A\~ue. Re.-'CI1oo. OR 97008-71 n
20332 Empire 1\'l'e11\Je. Suite F·I. Bend, OR 97701-5111

-- -- -
CHAIN OF CUSTODY REPORT

-
a.JE"T: ~"'VI/fl.JCo# INVOICETO: "TURNAROUND REQUEST in Business DaY'·

REPORT "TO: MVlb J7f~ ~t? //~ /160~
~ (2J 17ji~:jtJt:",wGlADDRESS: /0t.,'00 11/ ~G/f~ tuif'

~Tl-I'bt/D (J&( tf'?'r;la3 Zm.
~ 5§;Ij~7fi'l;ej .~rHONF.: (sY-J) 2.tS-6/6f1' FAX: SDJ-~8~ P.O.NUMUER:

PROJL'CT NAME: REQUESTED ANA~Y.'iE.'i ~r'. PI ~ 'f

PROJL'CT Nl'MDlOR: .,,~fl f~ ~
I • c,,~. (ltC' "!
O"Tm:~

~, "" ·T.---JII._...f,a.w.~",,__ RaJ, rro.r'SJ\Mrt.T:D BY: d?~ "" CJ Q

r ~ ~~
, -a.IENT SA'04PlE SA.-.wLTNG

~
MATRIX ~OF NCA\

IDENllF1CA1l0N DATFfTlME ~ ~~ (W.S.O) CONT COMME.VfS 10;

J. VIl.5-.t?/I(J11/<:- /0/.2- . 3;00fJ~ )( X X ~
p~.,.,.SG' N"~-

"

StM',l!Ct!:S t:bV~ \

~~I?LL,:
,,, ~ I t ;'J!; c{~ 7"0

2. .". s:~ "'7"';;;
, ,",

3 f>'Iq5 /lS- ~

3. CAN, jIJ£~
I
I

5~ #c-:r"a/T4.
n~ tI'lr ~t'"",,,'<

I
S. I4tAt!,L",t!,(,t!?

I . ;
6. , I

i -
J..

s. ,

9. (
I I .I

1O. ; !

j I i j iII. I i
1 i J12. l,

: II:'. .
! r

f

,,,. I
r7 ~

I15 ./ j a
RI'1JNQUISllm) 8"1':~L -//~ k DImi: (01..3/00 rU:-a:tVED BY:I~~ '/ ~ DAn/OI3
MUNTNAMF.: /)AldJ:) ~("cAC AR'-l ~/tNu(A/ m.4E: /1./;''7 r: I'Rr~"'~"ME: . . ;;;::::::;"...LJ VL ARM: II//A- mlr';;t.L~ "5
1tf:L1.'lQtI1~IIEi) BY' DATE: < I Rt:-crtVEO 8Y; ~

!MI~"T:'oIAME: DATT.:
"lUNT /II,'MF.: All "1: TIMt.: nRM: 7HIF.:
M.lO,nONAL RF.MMI~!k

I Tr?11': <"oJ

- - --
~~~N

,....._"'.,~""""'*--._'.....

scoEPA00006802



December 21. 1999

FROM :NORTH CREE~ ~N~~YTIC~~

I
• ~~~~'M

.-
I

TO 503 285 6205 l~~~,l~-~l ~~:~~~M ~~~~ ~.~~/~~

~ulII~ 11111:1" 11IHh j\Yhlllm I'll. :,,,\1\'. ICII. \\1\\\11'.\1. WlI.hnal \·!l~nR

~~~I ~~/1 !fllln In ~:I!,A~O !l~ln

Sllok~nc l,l~1 1111~, MIIIIIIW",C1v. :;ulle ll, ~llokAne. WII 9~?o(i·~71ti

~lJlr.!ll~WOO IiI' !.oO!l.~]4.9~90
"urlland !I~O~, !;WHillll,," IIYI:lIlIt\ Uellvrllu". Oil9/0087131

w:•."('(' 'IJOI' 1.,1.0:1IIUI; U?lll
~u"d ;JUHll IIII'",·II.,·",'~. !>Illio 1·1.II~lIn, UI:!1"U'·~/l'

~.11 ;11I,~fl."~lfl flt ...~."'.:..O'7!,,8i\

I
I
I
I
I
Ie
I
I
I
I
I
I
I.-
I

David Jacobs
Envirocon
10400 N. Burgard Way
Portland, OR 97203

NCA PROJECT 1# P912198

DearDavid Jacobs

Enclosed are the results of analyses for samplo(s) received by the laboratory on December 9, 1999. I¥ you have
anyquestions concerning this report, please feel freeto contact me.

Nortl, Creek An/llytic,', Inc.
Ellvi/Dllmellllll Utbor"tor, Nstwor/r

scoEPA00006803



ANALYTICAl, RF.PORT }I'OR SAMPLlCS:

I
I
I

I
I

I
I

12I9/Sl9

12/9/99

Sam leMatrix

Suil

!'-Inil

Sampled: J2/!I/!I\l
RCC1:ivcu: 1219/99
Renorted: 1212119901l:2J

l~U:~\I DUII,lIvr.flIlQ NI. SlIilo 101.Bolholl.Wfl90011·9t.08
4;·~.4'lII,~I'lUU l~y, ~?~ 470.0710
1,'!II111:. MfIlln"IllMf. Slll,nIi. S~nk~lIn, W~ H!I;'OrdH(;
!.IIH \I~1 !mlfl I~~ 1.09.974.9790
~10!, ~;W Ni,"hll~ flvel1l1c. Ileaverton. Ull 9/00U'71 ~I

:.O:U~I(;NO(l til' £'03.90C.9"0
?CI,n;' f Illl.ill" AU':IlIl':. Suil" I 1.1ll"1l~. nn '1I1UI loll \
"~1 :'11:1 !W U lill ~11.:(MI.I~S8

hud

I'urll~ft~

503 285 6205

Sullie

TO

Lahurutu Sam lcNumber

P91219R-OI

]'912198·02

Project n/a
ProiectNumher: n/e
ProJ~1 Monll~er; David Jacobs

Envirocon
10400 N. BurgoI'd Woy
I'ortland, on 97203

FROM :NORTH CREEK ~N~LYTIC~L

Uuckcl I- $OilliJJ

Ruckel 2- ~oil fill

I

•
I
I
I
I
I
I
I
I

North Creek AllalyticlIl, Inc.
I:nllironmBtltll1 LlIboratory Notwor.

The rl:.vulLv if! thiN rcpo,.t (lI'PIy 10 tile .urmplts analyzed ill accorJCln~1t willI 1M challloftill/od)! duel/menl. I
Thls anatytico! reportmllslbe reproduced I" us el1/I""Iy.

Page 1 of 17 1
I
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WJ:\'llnllll IIvc'"'" NI. ~u;le 10l.lIoll,ell, WII ~tiU"'~:,UM

~/~,A/lI'.I'''(lO ,;" ~n.4/11.Y~\U

I ""I 1111!, M"',I(IM\~'y, !illll~ H.!iP/lkRII~. Wfl !1!Mlli·1f lij
l,U\l,")~,\1)1I0 t;.. ~(J!I,9~~,9'\lO

n,w:, :,W Nirllhut.I\Vf:II11n.I\n."'IYNI(ln. onrI700n·~1.'1

!.O;\,!lll(',i1~Oil t,,~ !,OHIOt..9? 10
?O:I:t.) ""I';'" Avc"",,. :;"il"r-t, D''''d, IJfl A7101'~,711

!,11.;1~:' !1:11 U IJx ~~ I,~IU1.1~09
Ann~

SUllie

I'Plllnnd

SpnkBRt

IU

J'lojeC1: nlll
ProjcctNumber; n/a
J>ro.ie~:t MlIIlugcr: David Jacobs

FROM :NORTH CREEK HNH~YIA~H~

I•~~~~'"
••~------:-:--:----:----~~:=--~

Fnvirocon
10400N. nurgllrcl WilYI PortlAnd OR97203

I
I
I
I

Bucket ,- 'oil fill
tiasoline Range Hydrocarbons
·SI~;~oCQlt;4.IJFIl

Illlcktt 2- soli rill
GaslIlinc l{lIngc Ilydrocarbons
'SU~'Oi~IC, 40 DFD .. . . ..

Gasohuc Hydrocarbon, per NW 'J'j·U·Gx Mdhtl«1l
North CrcckAllalyticld - Portland

DlIlch Surl'Op,ll!c Report! lie.
Number l.imils Limit Result Units Natcll"

PYJ2J9!!-QJ SoU
1290350 12/13/99 12113/99 2.50 ND m~s.~t_ ............ 0_•••••• . . . ,

S,fO./50" " lJl6 %

J'9)1198·02 ~
12903S0 12113/99 12113/99 2,50 ND m~lkgdry

" " JO.o-l.iu '-'-"79.9 %
. ......_-_..

•Refer10endof reponfo» I('.XI o/noresanddtfji"il,'/lns.

I
I.
I
I
I
I
I
I
I Norlh Analytical -Ponlnnd

••H

I
Nonl) Creck Ann/vriesl, Inc.
Environment,l Labo"tDry N~twDrk

l?ngc 2 of 17
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Diesel and Heavy Range Hydrocarbons per NWTI'B·lh Method
NurthCreek Anlllytic:"I- Portlund

f"fo(UM : NUK I 1'1 \-KCC.... ....''1'...11....1 I ! '-,",I- IU ==~.,,:) 'c== Q'lC.J;1

l'ft3UI.

~~~!J'M
SpllkHnc

I'rull.,n~

lIon~

•
Enviroeon Project nla
10400 N. Burgerd Wuy J'rojc~1 Number: nla
Portlend OR97203 ProicetManllj!,cr: l)avid Jacobs

I
I
I

I
I

I
I
I

Notes"

~
mrjkgdry

"

....{J. "",,,,,,..,1 I ",J"""w I • .... ..J, .. -'

ND
ND

85. i

Result Unils

~
ND mglkgdry
ND

···sfiT--··· %

2S.0
50.0

25.0
50.0

Sampled: 1219/99
Received: J219199
Reported: 12121199011:23

RepnrLing
Limit

1O!l:I~1 DutilfWl~""" NI , !;"il" 101. ~u\l'dl. W/I ~~O, I·Y)llY
4/'.,~;IIl~Ollll ,;., 4~~.410Yl1U
1,.:,1 1 II 1~. M""hl""'.',~, ~1I11" ~, ~I'rok~" ...W/I ~'I~Oli, 1! Il,
!.II!I !l:'1WiliI t,x:,"~!l7·t,A/QO

\410:. :.WNil.lIlll~ IIvcmlC, llCRYtrl0r" OIl9rOU(I·/I.l7
:,UJ,W<i !,,(IU ''I' ~(I),M&,9' 10
'0.':';' 1"'1li,,~ /Iv""",', !o:uilu' 1. B'~1lI1. Oil!rU01 !,711
!.~, :1'::1,1'1111 "" Ml.:187 1~88

Surrogulc
Limns

JO.o-1SO

50.0-150

'912198·01
12/16/~

"

'912198·01
12/16199

12115199

"

12/15199

"

UDleh
Number

II

1290430

II

1290430
"

llucket 1· soil fill
Diesel Rnnge O,'£(nnil::\4
)Jeavy 011 kall~c Hydrocarbons
Surr~guIC: J·Chl()rOOC/QaecQI/(!

Annl re

D\l tktt 2-- so\I fill
Diesel RlInge Orglmic.s
lIcllvy Oil Range J1ydrllcHrhon~

'~'U;:;~R~;~'" .i-c.:hio~o«IQdecQne

•
I
I
I
I
I
I
I
I

·/lu!f:r Itl .nll ()freporlfor lexl o!m)tcI "lid dejinilionJ. I
u

Anolylienl • POI'IIIIIIlI

Nur/II Cr~fIk AnlllyticIIL Inc.
Envi,onment"l Laborlllor~ NelwDrlc

Page) Ofl71

I
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FROM : NUl'< I M I,..I'<CCl'. I-I'''I-Il.... 1 , 1 ....1-Il.... 'u
I~'):<'I '''"11 11.,,",," NI.!;lIilt 1(11. "l,'hell. WII~M"·'1!.no

~/~ ~:'C, t,~on I". ~.~" ~,n !l'1~

1;,;,1 1111~, MlIU!!llIlllr"y. SII;ln II, Spnk~I1r., WII 9~1:'(m·11 ((;
l,lt!'1';'1 !';'CI(J (,.. ~.O!I.S1?1.P}!I0

!l10;, :'W NII"I,lI~ f1VC"II'C, tle8Vcll~n. Oil ~17000'71J~

!.II:I !II1l; H/otl (", ',O:'.Mt..9' In
:'O~I:I:' I,"(,i,,, flv""'Ill. !;"il" ,.•1.Rellll, orlll~10'.!,7I1
!.A UI\:!.nl 0 Ii,. ~11.3H7.l~8H

5cuiliu

~o"land

Project nla
Project Number: n/o
I'roiecr Ml\na~el': David Jacobs

: '9~~~'"
I·~__-~~-----=-~~--,

Ellvirocoll

I
10400 N. Durgllrd Wl!oy
Portland. OR 97203

I
Nolc.~·LInUs

~
mglkgdry

"

20.2
ND

1'1.1 I)

ND
NO
ND
ND
Nl>

D8.5
ND
R.~7

NO
NO
ND
ND
ND

Result

0.500
0.500
0,500

lU.O
1.00

0.500
0.500
0.100

0.500
O,SOO
O.SOO

10.0
1.00

0.5UO
0.500
0.100

!{cporling
Limit

Total MetAls PCI' .:1'1\ (jOIl0I70111l Series Mclhocis
North Creek Analytlcal- )'orllond

Hatch SC"':llific
Numhcr Method

P9J2J91l..fl I
J290445 12/15199 1211G199 1::/'1\ 60101\

" 12/15199 rrA 60lOA,. EPA MJOJ\
DPA 60101\

" EPA601QA
1290370 12/13/99 1211l:l/99 EPA6020

12/17/99 nrA 6020
1290361 1211iJ/~SI 12/14/99 EPA lli31

P9J2J98-02
1290445 12115199 12116/99 EPAGOIOI\.

" 12/15/99 EPA';OIOA
" 1£I'A GOJOI\

" I'I'A 60lQA
EPA 60101\.

1290370 12113/99 12/1&/99 F,J'A 607.0
12/17199 F.PAM20

1290361 12114199 12/14199 EPA 1631

puckr.l J••oil fill
Barium
C"dmiUIlI
Chronlium
I.c...d
Silver
Arsenic
Sch:lIiulII
Mercury

I\I1DI te

I
I
I
I Bucket 2-loil rill

IlMri"m

Cadmium

I
Chromium

•

C!Cld

ilver
Ar~llic

Selenium
MercuryI

I
I
I
I
I

•Rl'fi~" 10 mn ofrepon for 1/lX1 OJ'1I01t3 and Jrt:finilions.I Nnrlh Cree .Anlllytical • Portlllnd•I III w rd Hulmes, Project Manager

I
NOff/1 e,eele AllldyliclJ/, Inc.
EllvirnnmsrrrRI LltbofBfDry Nctwolk

Pegc4 IIf 17
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I
I

I
I
I
I
I

NUles·

I
I
I
I
I
I
I
I
I
I
I

~
ug/kg dry
II

"
"

Units

II

II

II

n

..

n

"

II

II

"

..

..

..

I(JQ • _lIJ",",' I .,.,. ~-T....J I • _'" ._

){crorllng
I.irnil Rcsull

1000 ND
100 NJ)
100 ND
100 NO
100 NO
200 ND
~OO Nf>

1000 NO
100 NO
JOO NO
100 NO

1000 NI)
200 NO
100 NO
100 NO
100 NO
SOO NO
100 NO
100 NI>
200 NO
100 NI)

100 NO
100 NO
100 NIJ
100 NO
100 1'11>
SOO ND
100 NO
100 NU
100 ND
100 NO
100 ND
100 Nl>
100 NO
lOa ND
100 NI>
100 NO
100 ND

No"I, Creek Am,lytic.I. Inc,
fllvirrmlllelltal LHboflltOryNetwork

SOlllpled: 12/9/99
Received: 12/9/99
Renortcd: 1212 !l99 08:23

lM~I;~~1 H~'" /lvcmlt HI, SullO 101. MIlieU. Wfl ~iIOI1'~~Ot
4?!, ~~ro !I',OIl I,ll 4'!. 4?n 9'10
I ~f.l 1111:. MIlIII\lIII'":1V, ~\litr. O. ~llIlkr.\II:. W/I Q9~OI~·411r.

i.f!!I.!I,4NOO I;" ~O!I.!1?4.9~90

!MO~. (:W Njlll"'I~ 1\~1:I1I1I:,I"'"Vr.II(lll, Ofl970M·i 13~

~(I:I.'l(l/:.!IIOll ,;" (I0H10C.9nO

:JU:.q~ \1111111(: Aut:lI"l:. ~lIilu I '.Il~IIII. Ull\11/0' ~11'

~.~, :,qt~4 '1~41 (I b (~I~ 1.:tl:i:l./atUS

I'onl,nd

SlIrt'OCillC
Limil1\

TO

J>"(Ij\~C.I: n/a
ProJeot Number: n/II

Prolcct Manascr: David Jacobs

Batch
Number

Volatile Organic Cnmpnunrls per F.PA Mdhod 8260n
NurthCreekAnalytical· Portland

II

II

II

It

II

"

..

"
II

II n

"

"
I'

*J(.r/t'r/o /tm! ulreporl!or rveto!'lo/es rind definitions, I

II

..

P91219~1

1290340 12114/99 12/1~/99

,I II

II II

"

"

n " tI

..

II

II

"

"

"

..

.. ..

FROM :NORTH CRee~ ~N~LYTICRL

I!nvirocon
10400N. Rurgllfd WilY
Portlllnd OR9723j

Anol1e

Rllt.kel 1- foil fill
Acetone
Ilenzcne
nromnbcn7.cnc
I~romoohloromclh"nc

Ilromndichl(lrnmethane
Bromeform
llrolnometh"nc
2-Rulllllunc
n-Hutylbenzcnc
Nl:e-fiutylhcn7.cnc
\ccl·Butylbclu:cllc
Carbun disulfide
Carbon tctmchluride

•hlorObcn7~ne
.hIClnlel"Rile

Chloroform
r.hloroJllclllllllC
2-Chloralnlucnc
4-Chlorotolucnc
I,2.Dihrallll'l-~.c111ol\lrnlpl,"c
Dibromoehleremethene
1,2-Dilu'(lm\ll)lhllllc
Dlbromemethane
1.2-0ichlorobcnzene
1,3·T>ichlnrnl..:n".cIlC
I,II·Dlchloroben7.cne
r>ichlnrodinuoromclhane
1,)-Dlehlerocthane
1.2-1 >ichloroelhane
),l.Dil:hlorocthcne
cls-),2-Dichlornethcllc
trlms-l,2-Dlchlorocthcne
1,2-Dichloror ropllne
1,3·Dichl(lrnpropRllc
7.,7.-DichloropJ'op:me
),I-J>ichlororropcne
cls-I,3·DicbICll'Oprnpenc
trans- J,3·Dichloropropene

scoEPA00006808



Note$~UnilS

"

%

"

.,

"

..

Reporting
Limil RC,Iml!

100 ND
200 ND

1000 NO
100 NO
100 ND
500 ND
500 ND
sao NV
100 NJ>
100 ND
100 Nl>
100 ND
100 ND
100 ND
100 Nl>
iOO NU
100 Nil
100 NU
100 ND
100 i\!D
100 NU
100 ND
100 NO
100 N1.ll
100 NI1>
7.00 ND

94.6
13/
/06
/lJ

Sarnplcd: 12/9/99
Received: 12/9/(1)
){cl\oricd: 12/21/99 OR:2~

11l!l;1!1 1:'11111 11.""11" Nl. !.nil!: IOI.Il1l111l,1I. WI.OAOII·Q!.OS
1:'11.1~O.~?On Iil~ 1~~.110.9110

I Ml IIII~ Ml,IIIPOIJIl'ly. ~UIU, II, ~I'OlYlllt. Wfl ~!J/Uij·4!1ij
~O~.9;'19~O(l lin !>O')!lI4.0I~O
!MOh ~:w NI".hll:' f\YI~IIII1\ Ih.mvr:dllll. IfH Ufnun .,,~(')

:.u:, !IWi Hi'UU ',,1\ !.oa.loIfJli 1I:/ 1u
?O)~~, r 11l1\iff~ ""r~I\Uh. ~lIltr. r..1, Rond, OR g/lOl·~) 11
'.,II)II:\!I'W, fa~ ~A U8'7~OR

Pond

"

"
II

"
II

" . ··'70)j·JJO.. " 65.0-135,.
" 65.0·/30
" 70.()·J 2()

II

II

IU

I'rojlXl: nht
Project Number: II/II

Proiect Manaaer: )nvid Jacobs

Voh'tlle Organic Compounds per IWA Melhod H21'i1lB~

Norlh Creek AJln)yticol- Portland

HRlch Surrolt"lc
Number Limits

PI)12 I98-0J
1290340 121111/99 12I1~/!II!II.,
., II

II II

" II

"
II II

II

or

or

II

II

II

.,

.,

..

Envlrocon
10400 N. HUfcud WRY
Portland, OR 97203

Annl te

I
I

I

I

I
I

I
I

I

I

Bucket 1- Alii! fill (r.nntinucd)
&thylbcl\~cl1c

Hcxachlorobutadiene
2·Hcxlll1unc
lsorropylbcnzcnc
p-lsopropynelucne
4-Mcthyl-2-pcJI1l1l1one
Methylene chluridc
Nnphlhnlene
n-Propylbcnzenc
Styrenc
1,1,1,2-Teuuchlorcethane
1.1.2,2-Tetrachloroethane
Tetrcehlnreethcne

1.'Oluenc
,2,3-TrichlorclbclI<I'.cnc

1,2,4-Trlehlorebenzcne
1,1,1-1"ichlorocthane
1,1,2-Trichloroethane
TrichlorOClhcnc
Trichlurunullrumelhanc
),2,3-Trichloropropanc
1,2,4.1'ril1lcthylhcn7.cne
1,3,S·TrilllcthylbclIl"~nc
Vinyl chloride
o-Xylene
1l\,p·Xylene
'5:j,~;og(l;t: 4·JjJilJ
Surrugule: /.l-D(,.A·d~

Surrogate: DibrlJmlJjlulJromethallfl
S,lrrogafe: 7'oluent-d8

I
I

110

"Rojifr 10 end u!rlJ/m,.,!o,. tes! o/notes alld dejl"itions,I NOrlh Cnc 'AlIolyliclil - I'orlhmd• -

I
I

Nofth Crcck Analvricsl, II/C.
fn.-ironmctJlnl LlJboralOlli Network

Pttgc 6 uf 17
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FROM :NORTH CREEK ~N~~YTIC~~ IU

·R'frr IU rnd o!repnrl!nl' ttxt ofnoles and dtjit,iliof/$. I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I

Notes·

Page 1 ofl1 I

"

~
uglkg dry

Units

"
"

"
"

"
"

"

"

"

J(cporlinc
Lilllil Rc...ult

1000 NO
100 NO
100 NI>
100 NO
100 ND
200 NI>
SOO NO

1000 ND
100 NO
100 NI)
100 ND

IOUO ND
:>'00 ND
100 Nn
100 ND
Ion ND
soo ND
100 NL>
100 NO
200 NI)
100 NO
100 NI>
100 NL>
100 ND
100 Nl>
lOa ND
soo Nn
100 NO
100 Nl>
100 NO
100 NO
100 ND
100 Nn
IOU NO
100 Nl>
100 ND
JOO ND
100 NV

No"" Creek AlllllyticBf, Inc.
fllvirollfllenfllf Lllbor.'ory N,twork

SlUTlplcd: 1219199
Received: 12/9/99
Rcnortcd: 12/21/99 08:23

Snllle IOS!:I!' Iifill' /Iv"",." NI , :illl":11>\. l'u\i1~ll. WI, !liIOl I ·g~OO
~ndf'U.9?O(l r~~ ~/:•.4~O.~1/11I

SJlokAne I ~:'l III I!,Mnll"julI\(,Y, Sllil~ 8. ~\l1lk;1\I~. W/I ~'l?OC ~nli

!.n~.~I~n'l/llll Ii" ~U~.~14WtIU

"",llall!! !'10l,~W N,,,,I"'f,lIvr.I,"r.. Hr.~Vr.rtrl". fill !I/III1K·/I:I:J
:.U~.!'(1{;.\'~1111 ,;., :'lI:l.g11(i.~~IO

Bond ~(J:j;O I "'I,i,e 11""''''1'. S"i\(, 1'.1. ne"d. ore lllllIIS'"
1,,\ 1,;111;'.!I;1I11 t~M M 1.:I~i.7"An

"

"

"

"

u

"

"

"

"

"
"
"

Project: ilIa
Projcc;Number: nil!

ProjectMl\nll~er: David Jucuhs

VolatileOrganic Compounds per EPA MelhcHI 8260B
North Creek Analytical - l·orUand

"
"

II

"
"

"

"

"

"

Enviroeon
10400N, Burgard Way
I't\rthmd. UR97203

Ho d l1olmcs. rrojcc\ Manap,cr

Annl 1C

nncket~- soli 1111
Acetone
llen1.coe
Isromobcnzcnc
Bromoehloromethane
Ilrt\modichlort\n\ethllne
Bromoform
HromomelhMe
2-Bulllnonc
n-Butylbenzene
sec-Butylbenzcne
tert-Butylbcnzcnc
Carbon disulfide
Cerbon tetrachloride

•.
hlerobenzeue
hloroethanc

Chlol'ofOl1n
Chloromethane
2-C1.lorlll(JluL'm'
4·Chloro\o!\lcnc
1,2-0ibnlll1o-) -\;hk.ruprupllnc
Dlbromochloromethane
1.2-Dibrt\moelhane
Dihrnmnmcilulllc
1.2-Dichlorubcnzene
1.~-I)i.::hlorohel1~~lIc

1,4-1 )ic.hlnmhcI11A::IIC
J)Ichlorodlnuoroll\ethane
I,I-Oichl(lrocthane
1,2-0ichlnrncthnnc
1,H >ichloroelhene
cis-I.2-nichlnroc1hcnc
ullns-I.2·Diehlorocthcne
1.'-"1>ichloropropane
1.~-I>ichlt\rorrnl"ilnc

2,2-Dichlornpl'Oflane
I,I-llichloropropcne
cis-J,3-nichl(lr(lpropene

-Iran!¥- 1.3.J)jchlnrnprorcllc

North Cre•
SCOEPA00006810



FROM :NORTH CREEK I'lNI"lL.YI1L,;1-lL. IU

Sampled: 12/9/99
Received: 12J9/9Y
Reponed: 12121/9908:23

Se~IlID 111~:l!1 1:'11111 IIvlml'l' Nl. :;uilt 101,llIoIlIcll. WII ~UU1HJ~UU
~~!•.1:'lJ.!I;>OIl I~~ 4~:'AN~~10

Sl,okaoC I ~~l III I!. MtlIll\llIllll"Y. SUih: O.S~lIkilll~, W/\ 'l~l?OQ 177li
!>09.!I;·~.!1~1l1l la. !.lIl1li?d !I~!IU

1'11111:",~ !1~ll!.:;W NII"I'llf.l\vMlIr..IIMvnrtnn. 011 !t"HI"·I1~?

!''';1 !IUli!/lntl ril,(,OHIOr..9'1 0
RM~ ~n:l:1/1111"ilr. 1\Vr.I1I1r.. (iulle 1·1.OClid. rll' 9710" (,111

'•.\1.:I/t:l.!H10 l~v !,~ 1.•18?.1~M

Project: nln
I'rojcct Number: -:./a

Project MlIl1l1gcr: nClvid Jaoobs

Envirocon
rosoo N. nur~lInJ Wuy
I'onlond, OR 97203I

: ~!1~f:JTM
,-

~-:------------------:-:--:----:,-------------::-~--:--:-:-=::-------,

I
Voh,tile Organlc Compounds per Jl:I)A Mclhud tl260H

North Creek Analytlcal-l'orlland

I
I
I
I
I
I
I
I
I
I

Batch Surrllgate RCpllrllnr.
Anal te Number .L1mlts Limit Rel:ult

Rucket 2- soil fill (continued) 1'912198·02
Ethylbcn1.cnc 1290340 12114/99 121lS1~9 100 ND
IlclCClchlorClbmadiene tI :1.00 NO
2.HclCGIIC'llIe iOOO NO
lsopropylbcnzenc " 100 ND
l)ol~nrror,yll(lil/c"c 100 ND
t1-Mcthyl·2·pentanone

.,
SOO Ni>

Methylene chloride .. " 500 NO
Naphthalene 500 Nn
n-Propylbcnzene " 100 NO
Styrene " .. 100 ND
I, 1,1 ,Z·Tetrachloroethnne " 100 NO
J. I ,1.,2-Tctrachlorocthene tI 100 ND

.CllDChlorocthcnc 100 NI)
olucnc " BOO ND

1.2.3-TrichlorobclIl:CIIC " 100 NlJ
1,2."-1'richlorobcn7.cllc 100 ND
I.I.J.Triehloruethane tI 100 ND
l,I.2·hichlorocUlnnc .. tI " 100 Nt>
Trichloroethcnc 100 ND
Trichlorofluoromethaue II 100 NlJ
1,2,3-Trichloropropane 100 NO
1,2,4-Tl'imclhylhcnzenc 100 NO
1.3.~·l'rimethylhen7.elle

II 100 ND
Vinylchloride " JOO 'Nn
o-Xylene tI 100 Nl>
.m,.~X¥lene

II 200 ND
Surrogo,t': -t·/lFfl " .. II

...
70.0-/3n .. -·· .. -99~6

SurrO/lO'C: J.2·/JCtf-d-l " II " 65.0-135 140
SHrfC)I,'rJ/c: Dibronroj1l1oromclhanc II 65.0-/30 11/
Surrogat«: 1'IJul!f1I-r-J8 II rI 7')J)../2() JIB

tI

"

tI

tI

I

"Rifer'o c'ld o/""flr'!f1r,C1C' o!norc~ a'id dcflrillicms.

I
Non/'Creek Ana'ytic,,', Inc.
[nvirOlltJICI/tB/ Laboratory Nelwor.

Page RIIf 17
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FROM :NORTH CREE~ ~N~~YTIC~~

Envlrocon
10400N. RutgrnuWuy
Portland OR 97203

TO

Project: n/l1

Project Number' "Ill

Proicct Manager: David Jacobs

SUllie 18:1):1 110lh I'WI:lIlIC NI,Suite 101. BulllUI1. WA nSOll n~06
47:,N().!I~()O lax ~" •.4/0.9/10

S~ukllne 11':;\ II'I!. MlIIIIUl\III~'Y.~uilc II.~1'ukiIllC. Wfl ~(1111U 4//(1
~O'.IW~.U·II~I I;I( !,U!1!11~ !!~!11I

l'oll\~114 U1U'.' ~w NII"I'i.!./\,'CJ\lIo. r'o••etten, Oft 9.,O(lO·ll~'

~\l~,I.llII; \1100 t",~O~ 90(, 9~ln
Rend 1W«(~ I'"I"'O IIvr.l'"o. ~"iln r·\. Flour!. 011 SIl/fll·!,1I1

:,~ I.:I(I:I.!(II(I Ii,. ~~ 1.30?7~On

Sampled: 12/9/99
Received: 1219/99
Reported: 12/21/9908:23

I
I
I
I

Dry WciJ,:ht Determinatton
Norlh Creek AlIlllylkMI - Portland I

Slim le Name

Buckel I· solinII

Bueket2· MliJ fill

•

LobID

P912198·01

P912198-o2

Mlltrix

Snil

!:ioil

Result

89.7

88.2

Units

%

%

I
I
I
I
I
I
I

l1n

AMlytloal· Portland

Nurt" CreekAnll/ylieD!, Inc.
Envirnnment"t LIlborllforv Net",ork

I
I
I
I
I
I

hge90fJ7

I
scoEPA00006812



.: ': ~~s9ii~~enydr6i~rbon'5j)crN\\ ]')H~GJ( Method/Qulllily COilUoH r':~:'"

". ':'Nol~th~rcc.I<Alllilyliclil-l)orlland . .': >::'.,:::

Project: nIl!
Pr~lcot Number: ilIa

l'rojcl:l MlIllitl.:Cr; David Jacobs

..... :,".:'

Sampled: 1219199
Received: 12191Y9
Reported' 12121/9908:23

1nn:Hl Drill, IIvr.'IIIr. Nr . !;lIilr. In I,no'''r.II, WII9nOlI·9',M
A~I, A?fI ("on I:.. A?',.4~O~?1II
riI~' IIII~ MUIlIIIllIIIC,y.Suilc II, ~pukal1~. W~ 1)'):'00 47/G
!JO!I.!O".~I;IU(I III" MJ9,!lIi'41.\t;'Yll
!I~U~, ~;w NIIIIIIl",i /lvt:,,"V, ~c"YcrlVll. (III ~(O(l" 11~?

~n:UK1{;WII(1 I". ~O~,!lOG.!l110

?O:W llllpi,c IIWlIlIt. ~uilc ,.1. SClld. Ort 9~/OI·~,1I I
~.41 ;.:1:1 tWO I," ~41.;.1@n588

bend

I'urll~nd

Q(; RCllorling l,illlil Reeov, RI'f> RPD
Result Units Rccov. LImits % Limit % Notes"

Exh'adioll MClhod: EPA!i035

ND lIIF1kg dry 2.50
5.60 50.0-150 .·Jii

77.S mglkgdry 50.0·150 124
3.81 5o.o.Tso 76.8

..~-....•....- ...

5.36 . mglkgdry 50.0 69.1
4.91 " .WO-150 ti8.2

7.70 JJlglk~ dry 50.0 10.6
5.52 5().O-iJ'r./' 83.1

:'10..,) ":l:l:. 0'10:'

l\taflla

Sample
Result

P912217-4l1
8.56

1'912198-01
2.59

Spikt:
Level

. Job

IU

OHle

Annl 7.00

"

I290350-nSI
12113/99 62.S

5.00

Pllhl Pnmllred: 12/]3/99
J290350-ULKI
12/16199

U90J50·DUP2
12113/99

J2903So-DUPI
12113/99

FROM :NORTH CREE~ ~N~~YTIC~~

Envlroeon
1£1400 N. Ilurg::ll'(! Way
P0I11nnd, OR 97203

Anal e

BAtch: 1290J~n

l!.lank
(ja~lillc RlIllF,C Jlydrocarhens
Sllr"o.~Qle: 4·BFB

nu UrAte

eselineRDngc Hydrocarhons
,'IIf'1'oga,t: .f./JFJl

lliullicAte
(jasollneI~n~c Hydrocarbons
SU""(lC(JI~" 4-nT'1/

1,C~

Gasoline Range Ilydrocarbons
'Simogalc,: 4-HFll· .

I
I

I

I
I

I
I
I
I
I
I
I
I

"Urfer 10 end v/repurl!or lUI n!n%s and dcjinilio1ls.I ff'lh (;re,k

I
I

North Crcek Analyric,l,IIIe.
Environmenttll LaboflJlory NetwDrk

Page IUofl7
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t-t'<UM : NUt'< t 1'1 '-I'<c:c:.... ...,........., , 1 ......... ,u lIJW • .... ...",.,1 I Y'f_-r...." •• __ r .-'

..:':.. 'mc~ti il,d nr.~vYRA:ligcnYdr9tnl'~on·$;·I)CrN\VTN·I-Dx Mclhotl/QuRlhyControi .
. . .... ..' North Creek Anlilyticnl'~ l'ol'llaiid . . ..... .

Project; n/n
Project Number: ilia
:'I'oicc~ Mnlln~~r: David JUl.:O;'ll

I
I

I
1

R1'D '1
% Notes·

RI'D
Limit

Sampled: 1219199
Received: 12/9/99
Renorted: 12121/990&:23

Sc.""" lm'.I;1 1:'(1111 Avelll'" Nt. !:\Iile l!1l.11I.lhcli. WA ~UOl1 ~;O~

1?!•.1:·tr.\\?(lll lil~ 1~~MO.Y710

Spf,k~nc 111,1 III t!. l;\lIl1l\,lII1lCIY. :;IlItC II. :;"1111,;1'":. WII~~J/IH; 1(11;
;O!I.!J~1.'I;·lJlI I;•• !>I1~W1W\JO

I'~rlland ~'10!. ~:w N;".h"" 11."""".1\"..•',,1111 •. 1111 It/lIlII\ 11~:'

MI'! !l11I; !I:)IIII I••~ I.II:! \IIHi.\1:'III
U."O :'II:IP 111'I,ilu I'WCll\IC, ~I.i'c r.'. ~CII(I. (lfl91 101.~711

!.1' ;m:, !1:lllI III" :,11.:10" 7!,00

QC
R<:~\Ih

Sample
Result

Spike
Level

Dule
Anal :cd

Enviroccn
10400N. nurp,nrd Wny
Portlsnd,OJ{97203

Amt' Ie

nate PreplIred: 12115/99
1290430-111.1<'
12115/99

1290430·BSI
J2II~/9!:>' 127

M.O

" 5.00

U2Q43O=DVPJ P912200-01
12116/99 ND

NI>
" 6.Q7

J29Q430-PUI'Z l'21227!>-01
12/15199 NI>

NI>
JAY

NU mglkg dry 25.0
NU SO.U

I...
UIR 50.0./50· 8/.6

120 m~dl')' 50.0-ISO 94.:1 I68.8 " 50.0-1'0 104
4.75 " ,500-150 95.0

Nil mg/kgdry 50.0 I
NI> " 50.0

.. 4.77 " son-ts« 78.6

I
ND mwk~ dry 50.0
ND " .SOO 14.97 .m.O-ISO 90.5

I
I
I
I

lJDtch: 1190430

1UuJl
l>iCNcl nlln~e Organics
Ileavy011 R:mgc Hydrocarbons
'Surrnga;t: 1-r:hlm·o(l(./fJ(/er.one

~
Diesel Range OrgHnicl'
IIcavy 011 Range Ilydroeorbons
'Su~ro"n/;o' / -Chloro«lod,,,o,,,

UupJlcRte
Diesel Range Orgunicll
IleavyOil Range Ilydl'ocnrbons

• .,,,,.t>gllleo' I-Chlol'olXladecDne

Jlllllli""te
Diesel RnllF-c Orp.nnic~

lIeavy 011 kllnRc Hydrocarbons
'SIII'fug(l/eo' I-ChlQ"uQ(:I(IJ~C:(Inc

" 5.00

I':xturllon MN!tod: 11>)I·Dtxtl'Action I

I
"Refer10 end ofrepnr/fnr lex' ofnorcsand d~/i,,/(Jun,. 1

Nur", C'"f/Ic Analytical, Inc.
I:nvi,-onmcrrtrll (abrlfo/rlfY NetwDrk

Page II of 171
I
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""g- ..,.w..... t I ".,I""",,"'" •• __, .. _

Sampled: J2/9/99
Received: 1219/99
Reponed: 1212119908:23

St~\Ile le~'3~lln"l, II""'III~ NI. r.""" Inl. /11111",11. W/\ 9RIJII·9:,CIR
4~r,4/(' !I~(I11 j;,x 1':,,~10.~710

S"ohno Im.1 III I:, M"III\I\I"'~'Y. :;uil~ II, ~;I'Ok~,,(, WII ~V;'(Ili 4111;
:,O~,9i'~.\I?OII lUX ~t1~W4.~'YU

l'o,Uend MO', !;WNill"'U': lI.c"vu, lIe;l'('''"'. 1111 U/(I\lU 11:1')
!>O:II,~Il;,!':'(11I 1." ~III;I !1lI11 H'lill

Ru,,~ 'lll:l:l:)1,,,'"'0 /IV"",,". !'illi'e '·1, Ilr..ul. 011 ~I ill!, ~"ll
!,41 :d,H,:4111 I•• Ml ~C' 7!iM

TO

ProJeel: nla
I'rojectNumber: nla

Project Munaacr: T>lIvitl JecobsI

FROM :NORTH CREE~ ~N~~YTIC~~

I• ~!!.~~TM

.-
r--...,...----------------~...,...----------------~-":"'""":-....,....~,._---- .......Hnvirocon
10400N. hllrgOld WRy
1'0001:\Ild, OR97203

'Totol !\fc~!'l)~Jj~t )~p,,: 60001700ll ScrlCiMclhodMQil3 lily Conlro! :: ::-i: ,':: .

, ",'. K,o~,t,li :C,rccl( Anilh'ti~ilt~ rottiand

J290361-MSI P911217.0J
12/14199 0.664 NO

Dntc frcpllred; JZl14199
J29036J·ULKI
12114/99

. ;;.... ; .. ,. '::i :·1

Qr. Rr.porllng L1nllt Reeev, RI'V RPl>
Result Units Rccov, Limit." % Limit % Notes"

E,'~rll_~tion Mcrhod: ErA 747D

NU rncJkc dry 0.100

0.472 mg/kg dry 80.0·120 94,4

ND mglkg dry 40.0

0.509 mwl44 dry 75.0·125 "16."1

Extrllctilln Method: I,:J'A 3QW

NO IIIt:1kc dry O,iOC
NI) UOD

9.60 Illl\/kR dry lSO.0-120 96.0
9JS 80.0-120 93.5

mglkg Illy 40.0
\I 40.0

mg/li.g dry 15.0·125
\I 75.0-125

Extl'llcCioll Method: EPA 3()~Q

ND mp,lkg dry O.!iOO
ND 0.500
Nil 0.500
ND BO.O
NU B.OO

Sample
Result

P9J.2217-01
ND

P91207R·O~

j'9J2Q78-05

1:zt15/99

\0.0
10.0'

Dille Spike
Anal zed Level

J290361-BSI
12/14/99 0.500

12903§1.T>\lPI
12114/99

J29Q370-DSI
12/17/99

Ilftte Prepnred: 12113/99
12903"O·Rl.1( I
12/17/99

II

DlltePrenared:

JZ90370-DUPJ
12118199
12117/99

129044H1l1Kl
12116/99
12115/99

U90370-MSI
12/18/99
12117199

1.C~

Meroury

DupliCAte
Mercury

Anlll c

MatriX Sp!ltt
Mcreul')'

I.CS
Arsenlc
Selenium

UptS'bj 1190361
Rhlnk

Mercury

Lhlll!lco!c
Arsenic

Selenium

Mlliri. Srill"
Arsenic
Selenium

llAtch: 1290445

n'"nk
BArium
Cadmium
Chromium
l.eRd
Silver

I
I
I
I
I
I
I
I
I
I
I
I

·Rrfc~"'o end cfrepon for tex:ofnotes and defilllrlnn.t.I NOrlh Cr

••~:---=--:--~-
110 R Holmes. Proiect M8Il3~Cr

I
No,", efflO" Analytical, Inc.
En~i,.onmcnr81 Lobororory Nerwork

l'age 12ofl7

SCOEPA00006815



I
I

~
I

I
I

I
RI'I> I

% Noles·

I
I

40,0 36.8 I
40.0
40.0 17.9 I40.0
40.0

I
I
I

Ri'l>

Limit

lCJQ·-,. .....~ll "_.... w I • ... -...1' .. .."

" ~.' ','. ",

75.0-125 UJ
7~.0-12S 87.9
75.0·125 89.3
75.0-125 9U
75,0·US 89.4

Sl1mJ>led: 12/9199
Received: 12/W!J!J
RepMcd: 12/21/99 08:23

1on:'!1 1;'(111, AV\:III II' NI , !;lIih~ to I, Ilolln:lI. WA 91101 1 ~~08

1?:, t'uN00 lax4,!.A'O,9~ 10
I ~~I 1'1 I!. MlIlIl\llIlIlI:,y,lillilc~, li\JUk('II", Wfl ~(Inlli 41(~

!.1I~."/1 "~U/l ,.. !,ml m'~ !I~!lfI

(111)!, ~;w NlI"'"'' flv",,,,,:, fl',.WI"II11', 0119/0011 "l:t~

!,'u:' Of,l. I,;'nn I•• :.0:1 ~fI(; !I~ 10
10:1;1' , '''1,111, Av""/1~, rollil,'r ·1, Il~ilfl. Olt fIUOI,!;lll
~41)11:I,!I:I\(1 li'~ :.1t.:10l.7~OO

I~epnrtilll: l,imit RI..'\..'Ov.
Uliil~ Rccov, l.imlts %

"

49.2 mf,/k~dry 80.0-120 9R.4
17.9 .. 80.0-120 89.5
45.(, " RO.0-120 91.2
90 .. 80.0·120 94.5
96.5 " RO.0·120 96.5

29.3 mWkgdry
ND

6R2 N

Nt> "
NJ> "

lll.9
19.ft
57.9
103

99.2

QC
Result

:::>~,,) ":0:::> 0":"":::>

SUI1IR

IU

Project: n/a
Project Number: 11/0

Prciect MailS 1;1'. David Jacobs

J)ate Spike ~Qll\ple

Anil I zed Level Result

J29044~-DSJ

12/16199 50.0
12/15199 20.0

" 50.0
" 100

" JOO

1220445-DUP1 P9J219R-Ol
12116/99 20.2
12/15/99 ND

R.Hi
NI>

" NIJ

129044~-MS J P9J2J98-01
12116199 55.7 20.2
12115/99 22.3 NJ)

~5.7 lUG
III NlJ

" 111 ND

,', "TotaiMcCal~pc'i"F:I)X6000/70()OSch~Mcttio'd~/Q'inJity COJlfrbl
.. ., ..... N,0tclfCrcckAnlilyllcal - })orilaild '

Fnvirocon
10400N. Burgard Way
I'ortland.OR Y720)

FROM :NORTH CREEK HNH~Yll~H~

1,(:8
Barium
Cadmium
Chromiunl
I.cad
Silver

AnHI c

,)ppUesSe
I'llrium
Cndmilllll

Chromium
1.c.:1l(1
Silver

.1I~riX SI)ike
ItrlUlII

Cadmium
ChrollliuJ\\
I.ead
Silver

I
I
I
I

*Re.ft:r 10 ella IIfrr;porl/Qr texto/rlo/CoS (Ind dcflnWom. I

Nonl, Creek An/l/yt;cBf. Inc.
ftlllirlJ"''''JIIfHlllfbDrlJfDry NetwDrk

Page 13 orJ 7 I
I
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FROM :NORTH CREE~ RNR~YTl~H~ IU ""'\oJ. -T_"", I "_ ..... _ I • ",_, ... _

RPD
% N(')tc~~

Page 14(If 17

RPD
Limit

Sampled: l2!1)/l)')

Received: 1219/99
Re oned: J2n 1/99 OS:23

1000
noo
100
DOO
BOO
200
500

2~OO

DOO
DOD
000

BOOG
~OO

]00
BOO
»00
500
000
»00
100
BOO
ROO
100
AOO
noo
ROO
500
ROO
DOO
DOD
100
100
100
lUU
100
BOO
BOO

·u;ji!710 end ofreportfor leAl of,mle.v11fId definutons.

NOt11,Cn:flkAllfllytic,'. lnc.
EtlVil'OIllIlCIIIIJI LIII,or",or, Nelwofh

ncporllng LImit Recov,
Units Rccov, Limits %

Jfl(trndlOIl Method; EI'A 503,5

uglkgdry

"

"

"

"

"

"

Nt)
Nil
NO
NO
NO
NO
NO
I'll!)
Nn
I'll>
ND
Nn
ND
Nn
ND
I'll)
I'll>
NJ>
NV
ND
NJ>
NO
ND
NJ>
ND
NJ>
NV
ND
NO
ND
ND
NJ)
NJJ
ND
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LETTER OF TRANSMITTAL

TO:

amerfiJ

Wacker Siltronic Corporation Date: August 22, 2002
PO Box 83180
Portland, OR 97283 Job No: 0-61M-10703-01Task

Attn: Cathryn Young

RE: RPAC - Portland Site

WE ARE SENDING YOU: D Attached [R] Under Separate Cover via US Mail

Copies Dated Description

1 CD 7/31/02 Complete copy of the Focused Spring 2002 Groundwater Characterization Event
Groundwater Monitoring Report

1 7/31/02 Hard copy of text, tables, and figures for the above report

THESE ARE TRANSMITTED as checked below:

D For Review

REMARKS:

D For Approval [R] For Your Use D As Requested

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com

C:IDocuments and SettingsllplanklDesktoplMy
RPAC Stuff\Young TRANSMITIAL.doc
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ame&

FOCUSED SPRING 2002 GROUNDWATER CHARACTERIZATION EVENT
GROUNDWATER MONITORING REPORT

RPAC - PORTLAND SITE

July 31, 2002

Submitted to:

Oregon Department of Environmental Quality
Northwest Region

2020 S.W. 4th Avenue, Suite 400
Portland, Oregon 97201

Prepared for:

RPAC
One Copely Parkway, Suite 309

Morrisville, North Carolina 27560

Prepared by:

AMEC Earth & Environmental, Inc.
7376 S.w. Durham Road
Portland, Oregon 97224

0-61 M-1 0703-0/Task 43
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Dear Mr. Blischke:

0-61M-10703-0/Task 43

July 31,2002

K:11 00001107001107031Task 43 Groundwater
Monitoringl2002 Spring GMRI2002 Spring

GMR.docwww.amec.com

One hard copy of the entire report (including extensive data tables) is enclosed per DEQ's
request. Three copies of this report, including both hard copy portions and electronic portions
on compact disk (CD), are enclosed. Table 5 and Appendices A, B, C, 0, E, and F are provided
on CD in Portable Document Format (PDF). In addition, a Microsoft Excel version of the
analytical data table (Appendix F, Table F-1) is provided on the enclosed CD. The PDF files

The Spring 2002 GMR figures include groundwater elevation and constituent analytical results
for Spring 2002. A copy of the completed Groundwater Sampling Field Forms, a complete table
of validated analytical results, and detailed data validation reports are included as appendices.
Figures with selected analytical results from groundwater samples for shallow, intermediate, and
deep alluvium and basalt investigative zones are also included as an appendix.

Included in the Spring 2002 GMR are tables, including a comparison of planned versus actual
sampling activities, groundwater physical parameters (field measurements), groundwater and
surface water elevation data, and analytical results. Although there were some minor variations
from the Spring 2002 FSP, none of these variations adversely affect the quality of the Spring
2002 groundwater characterization data.

Field activities were completed in general accordance with the DEQ-approved Focused Spring
2002 Groundwater Characterization Field Sampling Plan (Spring 2002 FSP) dated March 8,
2002. The final list of groundwater monitoring wells and laboratory analyses proposed were
approved by DEQ in a letter dated March 14, 2002. The DEQ-approved Project Management
Plan (dated March 30, 2001) identifies the purpose of the focused groundwater characterization
event.

Re: Focused Spring 2002 Groundwater Characterization Event
Groundwater Monitoring Report
RPAC - Portland Site

On behalf of RPAC, AMEC Earth & Environmental, Inc. (AMEC) is submitting to the Oregon
Department of Environmental Quality (DEQ) the enclosed Focused Spring 2002 Groundwater
Characterization Event Groundwater Monitoring Report (Spring 2002 GMR) for the Spring 2002
groundwater characterization activities conducted at the subject site.

Eric L. Blischke
Oregon Department of Environmental Quality
Northwest Region
2020 SW Fourth Avenue, Suite 400
Portland, Oregon 97201-4987

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892
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Please contact Roger Gresh at (503) 639-3400 if you have any questions regarding this report.

can be accessed using Adobe® Acrobat® or Reader® software. Please contact us if you have
any trouble accessing or navigating between the electronic files.

Page 207/31/02
Project No.: 0-61 M-10703-0rrask 43
K:\1 0000\10700\10703\Task 43 Groundwater
Monitoring\2002 Spring Gmr\2002Spring Gmr.Doc

c: R. Ferguson, RPAC
J. Benedict, CHBH&L

Ene!.: Focused Spring 2002 Groundwater Characterization Event
Groundwater Monitoring Report

HWN/jm

AMEC Earth & Environmental, Inc.

Sincerely,

Oregon Department of Environmental Quality
RPAC - Portland Site
Focused Spring 2002 Groundwater Monitorin9 Report

/. 7'J~dcJ
James B. Feild, Ph.D., R.G., R.H.
Senior Hydrogeologist

.~r:
Roger Gresh, P.G.
Project Manager

'~K?i~
Teresa Wilson
Project Geologist
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• RPAC Herbicide Area;

1.0 INTRODUCTION

2.0 WATER LEVEL MONITORING PROGRAM

Page 107/31/02

• RPAC Insecticide Area;

• RPAC Lake Area;

This Focused Spring 2002 Groundwater Characterization Event Groundwater

Monitoring Report (Spring 2002 GMR) includes tables that provide a comparison of
planned versus actual samplinq activities, groundwater and surface water elevation

measurements, groundwater physical parameters (field measurements), and detected
analytical results. The Spring 2002 GMR figures include groundwater elevation results

for Spring 2002. A copy of the completed Groundwater Sampling Field Forms, gO-Day

Investigation-Derived Waste Log, detailed data validation reports, and a complete

table of validated analytical results are included as Appendices A, B, C,D, and F.

Figures with selected analytical results from groundwater samples collected in the

shallow, intermediate, and deep alluvium and basalt investigative zones are included
as Appendix E.

The final list of monitoring wells to be sampled during the Spring 2002 groundwater

sampling event was provided to DEQ in the Spring 2002 FSP. The scope of work
included groundwater sample collection at 61 monitoring wells and water level

measurements at 123 monitoring wells and 3 staff gauges.

• Water level measurements - April 2, 3, and May 3, 2002

• Groundwater sampling - April 4 through April 23, and May 3, 2002

The following groundwater characterization activities were completed in April and May
2002:

The Focused Spring 2002 Groundwater Characterization Event was completed

between April 2, 2002 and May 3,2002 at the RPAC Portland Site. The groundwater

characterization event was conducted in accordance with the Final Focused Spring

2002 Groundwater Characterization Field Sampling Plan dated March 8, 2002 (Spring

2002 FSP). The Spring 2002 FSP was approved by the Department of Environmental

Quality (DEQ) in a letter dated March 14, 2002. The RPAC property is located at 6200

NW St. Helens Road in Portland, Oregon.

Groundwater and surface water level measurements were collected at the following

RPAC areas and off-site properties on April 2 and 3, 2002:

Project No.: 0-61 M-10703-0rrask 43
K:\ 10000\10700\10703\Task 43 Groundwater
Monitoring\2002 Spring Gmr\2002 Spring Gmr.Doc

Oregon Department of Environmental Quality
RPAC - Portland Site
Focused Spring 2002 Groundwater Monitoring Report
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• Metro Property;

• Schnitzer Investment Property;

• Kinder Morgan Property; and

• City of Portland Property.

• ATOFINA Chemicals, Inc. Property;

• Gould Electronics Property;

• . Burlington Northern and Santa Fe Railway Company Property;

• Wacker Siltronic Property (Wacker);

• ESCO Inc. Property;

Depth to water measurements collected on April 2 and 3, 2002, are presented in Table

2, Groundwater Elevation and NAPL Thickness Measurements, April 2002. Depth to

water measurements were collected in general accordance with the procedures

described in Standard Operating Procedure 1 (SOP-1), Methodology for Water Level

Determination, included in Appendix A of the Spring 2002 FSP. Variations from the

Spring 2002 FSP regarding water level measurements are discussed in Section 7.1 of

this Spring 2002 GMR.

Page 207/31/02

Four additional monitoring wells were installed at the Wacker property during the

Spring 2002 groundwater characterization event, in accordance with the Monitoring
Well Installation at Wacker Property Field Sampling Plan (Well Installation FSP) dated

February 28, 2002 (and addendum dated March 15, 2002). Water level
measurements at these newly installed monitoring wells, RP-07-30, RP-07-55, RP-07

84, and RP-07-119, along with selected nearby monitoring wells, were collected on
May 3, 2002. The measurements from the May 3, 2002 activities are presented in

Table 3, Groundwater Elevation and NAPL Thickness Measurements for Select Wells
Following Wacker Property Well Installation Activities, May 2002.

Depth to groundwater was measured at each monitoring well using an electronic water
level probe, with the exception of MW-08-27, which was monitored using an electronic

interface probe. The water level or interface probe was lowered to the bottom of the

monitoring well to measure the total well depth. The measurements were referenced

to a surveyed measuring point mark, typically on the top of the north side of the well

casing. The water level and interface probe have potential accuracies of 0.01 foot.

The measurements were recorded on a Water Level and NAPL Thickness

Measurement Form with the date and time of measurement and the field staff

responsible for the recording.
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3.0 GROUNDWATER SAMPLING PROGRAM

3.1 Sampling Locations

Groundwater samples were collected from 61 monitoring wells located on or in the

vicinity of the RPAC property. Table 1 summarizes the monitoring wells sampled and
the analyses requested from the laboratory during the Spring 2002 characterization
event.

Page 307/31/02

Surface water elevations were measured at three surface water staff gauges during

the Spring 2002 groundwater characterization event: SG-NDL, SG-NDP, and SG

WDL in North Doane Lake, the Northwest Drainage Pond, and West Doane Lake,

respectively. The SG-NDL, SG-NDP, and SG-WDL staff gauges were read with the

aid of binoculars (as necessary) from the shore near the edge of each surface water

feature. The surveyed measuring point is the top of the gauge for each location. The

direct gauge reading (DGR) was recorded for each location, along with the top of

gauge reading (TOG). The resulting depth to water measurement was calculated by
subtracting the DGR from the TOG. All measurements and calculations were recorded

on the Water Level and NAPL Thickness Measurement Form, along with the date and

time the measurement was collected.

Groundwater sampling was conducted from April 4 through April 23 and on May 3,

2002. Groundwater sampling was performed in general accordance with the

procedures specified in the Spring 2002 FSP. Information regarding sampling

locations, procedures, handling, and Quality Assurance/Quality Control (QAlQC)

requirements is provided in the following sections. Variations from the Spring 2002

FSP regarding groundwater sampling are discussed in Section 7.2 of this Spring 2002
GMR. None of the variations represent any negative effect on the quality of the Spring

2002 analytical data.

The electronic water level probe and interface probe were decontaminated after each

measurement according to the procedures described in Section 5.0 of this Spring 2002

GMR and in SOP-3 Decontamination Procedure, included in Appendix A of the Spring

2002 FSP. Disposable bailers were contained and handled as investigative-derived

waste (lOW). The lOW procedures followed are further described in Section 6.0 of this

Spring 2002 GMR.

For wells with evidence of NAPL upon retrieval of the water level probe, wells where

NAPL was detected in year 2000 or 2001 groundwater characterization events, and

wells with a total depth greater than 100 feet, a disposable bailer was used to

determine whether NAPL was present, in accordance to the procedures specified in
the Spring 2002 FSP.
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3.2 Sampling Procedure

Groundwater sampling activities were gener.ally conducted in accordance with the

procedures described within the Spring 2002 FSP, including SOP-2 (Methodology for

Groundwater Sampling), SOP-3 (Decontamination Procedure), and SOP- 4 (Field

Measurement of Groundwater Parameters).

The submersible pump was a 2-inch diameter, stainless steel, portable pump equipped
with chemically inert internal parts (Teflon) and disposable tubing and powered by a

portable generator. The peristaltic pump was equipped with disposable tubing and

powered by a 12-volt battery or portable generator. The disposable, single check
valve bailers used were composed of polyethylene plastic.
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In general, aqueous phase groundwater samples were not collected from monitoring

wells where NAPL was detected at a measurable thickness (greater than a sheen).

Under the direction of RPAC, a light NAPL (LNAPL) sample was collected from MW

08-27. The sample was collected with a disposable bailer on April 23, 2002, and

submitted for laboratory analysis as indicated on Table 1.

Prior to sampling each monitoring well, and immediately after removing the well cap,

the air column in the monitoring well was evaluated for the presence of organic vapors

using a photoionization detector (PID). Depth to groundwater was measured using an
electronic water level probe. Total depth of each monitoring well was checked to

confirm well identification. The PID reading, depth to groundwater, and total depth

were recorded on the Groundwater Sampling Field Forms, included as Appendix A.

Three methods were used to purge monitoring wells prior to sampling: submersible
(Grundfos) pump; peristaltic pump; or disposable bailer. The submersible pump was

the preferred method for purging; however, monitoring wells with slow recharge,

shallow wells, or where the submersible pump was not effective (typically due to gas or

air in the water column), were purged using disposable tubing attached to a peristaltic

pump or with a disposable bailer. Disposable bailers were used to purge and sample

two monitoring wells where recharge was too slow to use a submersible pump and

depth to water was too great to facilitate use of a peristaltic pump.

During groundwater sampling at each monitoring well, the submersible or peristaltic

pump intake was placed at the approximate midpoint of the screened interval. Low

flow purge methods were utilized, when possible, at each monitoring well location

where a pump was used. Purge water was pumped from the screened interval at

rates ranging from approximately 0.2 to 0.4 liters per minute. Purge water was

directed into a flow-through cell. A Yellow Springs lnstrurnents'" model YSI-650XL
sonde and controller were used in the flow-through cell to collect continuous readings

Project No.: 0-61M-10703-0rrask 43
K:\ 10000\10700\10703\Task 43 Groundwater
Monitoring\2002 Spring Gmr\2002 Spring Gmr.Doc

Oregon Department of Environmental Quality
RPAC - Portland Site
Focused Spring 2002 Groundwater Monitoring Report

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006833



3.3 Sample Handling

The interface probe, electronic water level probe, pump, pump cable, and flow-through

cell were decontaminated after sampling each monitoring well according to the
procedure described in Section 5.0. Disposable tubing used with the submersible and

peristaltic pumps, and disposable bailers, were contained and handled as lOW. lOW

handling procedures are discussed in Section 6.0 of this Spring 2002 GMR.

Filled groundwater sample bottles were labeled and capped and bottles were placed in

re-sealable plastic bags or bubble wrap. The samples were then placed in coolers

with "blue ice" and packing material (as appropriate to prevent breakage) immediately

following sample collection for transport to the laboratory. Temperature blanks were
placed in each cooler containing samples. Chain-of-custody forms were completed for

each day and placed inside or taped to the outside of the appropriate cooler.
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The groundwater samples were transferred daily from the sampling locations to the

AMEC Portland office or directly to the laboratory by AMEC staff. Samples collected
for analysis of total Heterotrophic plate count and diesel-degrading bacteria were

delivered directly to the laboratory within the 24-hour holding time by AMEC personnel.

The remaining groundwater samples were transported from the AMEC Portland office

ona next-day basis by a laboratory-provided courier or stored in a refrigerator or iced
cooler pending shipment to the appropriate contract laboratory.

After disconnecting the pump discharge tubing from the influent side of the flow

through cell, the sample bottles were filled directly from the pump discharge tubing.

Dissolved metals samples were field-filtered using a OA5-micron filter placed directly

on the end of the pump discharge tubing, or by filling an unpreserved plastic bottle and

filtering into a preserved bottle using the peristaltic pump. Turbidity was measured

following sample collection at each location, using the Hach" model 2100P portable

turbidimeter. Ferrous iron measurements were collected through the use of a Hach"
colorimetric ferrous iron test kit. Groundwater field measurements for the Spring 2002

groundwater characterization event are summarized on Table 4.

of physical parameters, includi~g pH, specific conductivity, temperature, dissolved

oxygen (DO), and oxidation-reduction potential (ORP). Prior to sampling, field

parameters were recorded at approximately 3- to 5- minute intervals until

measurements generally stabilized (within limits specified in the FSP) for three

consecutive readings or the monitoring well was purged dry. If after 30 minutes of

purging parameters had not stabilized, purging was discontinued and a sample was

collected. If a well was purged dry, a groundwater sample was collected as soon as

adequate water returned to the well to make groundwater sampling feasible.
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3.4.1 Rinsate Samples

3.4 QAlQC Requirements

Other laboratories, including Severn Trent Laboratories .in Sacramento, California

(STL), and Sound Analytical Services (SAS) in Tacoma, Washington, were used for

analysis of specific QC samples.

Page 6

m

07/31/02

Laboratory Analysis Type

Triangle Labs Dioxins/Furans

Food Quality Labs Total Heterotrophic Plate Count,
Diesel-Degrading Bacteria

North Creek Analytical (NCA) VOCs, Phenols, Pesticides,
Herbicides, Metals, Total Petroleum
Hydrocarbons (TPH), Natural
Attenuation Parameters

QC samples were collected in general accordance with the Spring 2002 FSP, and the

QC samples included field duplicates, interlaboratory split samples, performance

evaluation samples, rinsate blanks, trip blanks, and laboratory QC samples. In
addition, temperature blanks were placed in each cooler as a check on preservation of

samples. The QC samples were analyzed for volatile organic compounds (VOCs)

(EPA Method 8260B), phenols (EPA Method 8041), herbicides (EPA Method 8151A),

dioxins/furans (EPA Method 8290), metals (EPA Method 6020), and pesticides (EPA

Method 8081A). QC samples were not collected for natural attenuation parameter
methods, including major cations by EPA Method 6010A and fuels by NWTPH-Dx. As

an additional QC measure, "double-blind" field sample identifications were utilized.

Samples collected in the field and associated QC samples were numbered
sequentially, without an indication of the well identification. QA review of this data is

provided in the data validation reports and have been included as Appendix C and

Appendix D.

Primary Laboratories Utilized

Rinsate samples were collected after groundwater sampling and equipment
decontamination at monitoring wells W-11-S, MW-10-57, and MW-05-52. The rinsate

samples were collected by pumping deionized water through the submersible pump.

The rinsate samples were submitted for analysis of volatile organic compounds

(VOCs) (EPA Method 8260B), phenols (EPA Method 8041), herbicides (EPA Method
8151A), dioxins/furans (EPA Method 8290), metals (EPA Method 6020), and
pesticides (EPA Method 8081A).

The primary laboratories utilized include the following:
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4.0 DOCUMENTATION

3.4.5 .Trip Blanks

3.4.4 Performance Evaluation Samples

Page 707/31/02

One trip blank accompanied each cooler containing bottles/samples that were to be

analyzed for VOCs (EPA Method 8260B). Throughout the sampling event a total of 15

trip blanks accompanied samples that were submitted to the laboratory.

All groundwater sampling procedures, field data, and observations were recorded on

loose-leaf project-specific forms and/or a bound field log book. Specific information
was recorded as follows.

Additional sample quantity for matrix spike/matrix spike duplicate (MS/MSD) was

collected at five monitoring wells, including RP-01-51, W-15-1, MW-09-42, AL2-46, and

RP-02-49. The MS/MSD samples were submitted for analysis of VOCs (EPA Method

8260B), phenols (EPA Method 8041), herbicides (EPA Method 8151A), dioxins/furans

(EPA Method 8290), pesticides (EPA Method 8081A), and metals (EPA Method 6020).

One performance evaluation sample (comprised of sample bottles prepared by a third
party laboratory [Resource Technology Corporation of Soldier Springs, Wyoming] with

known concentrations of selected site constituents) was submitted to NCA and STL for
analysis. The performance evaluation sample was submitted for analysis of VOCs

(EPA Method 8260B), phenols (EPA Method 8041), herbicides (EPA Method 8151A),
metals (EPA Method 6020), and pesticides (EPA Method 8081A).

Interlaboratory split samples were collected at four monitoring wells, including RP-O 1

65, MW-09-42, AL2-46, and RP-07-84, and submitted to STL. The interlaboratory split

samples were submitted for analysis of VOCs (EPA Method 8260B), phenols (EPA

Method 8041), herbicides (EPA Method 8151A), dioxins/furans (EPA Method 8290),

metals (EPA Method 6020), and pesticides (EPA Method 8081A).

Blind duplicates were 'collected at three monitoring wells, including RP-01-51, MW-09

42, and AL2-46. The blind duplicates were submitted for analysis of selected
parameters included in the primary sample's analytical suite.
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5.0 DECONTAMINATION PROCEDURE

• Handling of investigation-derived waste (lOW) was recorded on a daily basis on a

.gO-Day Investigation Derived Waste Log form. The completed gO-Day

Investigation Derived Waste Log form has been included as Appendix B.

The interface probe and electronic water level probe were decontaminated after

collecting water level measurements at each monitoring well with a non-phosphatic

detergent (Alconox) and water wash, a methanol rinse, and a deionized water final

rinse. At monitoring wells where NAPL was present or suspected, hexane was used in

addition to methanol for equipment decontamination.
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.• The initial round of water level and total well depth measurements was recorded

on a Water Level and NAPL Thickness Measurement Form. Each entry was

dated and initialed by the field individual responsible for filling out the form.

• Groundwater sampling information, well condition, and field parameters for each

.monitoring well, as well as bottles filled for specific analyses, were recorded on a

well-specific Groundwater Sampling Field Form. Each form was dated and signed

by the field individual responsible for filling out the form. Most of the pertinent

information regarding groundwater sampling at each monitoring well was recorded

on the Groundwater Sampling Field Forms. Copies of the completed groundwater

sampling field forms are included in this Spring 2002 GMR as Appendix A.

• A chronological log of field activities, including equipment calibration, on-site

personnel, weather conditions, field observations, variations from the FSP, waste

handling, and other pertinent information, was recorded in a bound, weatherproof

field log book in permanent ink. The individual responsible for entering

information into the log book initialed and dated each page.

• Field sample identification numbers, associated monitoring wells, and analyses

requested for each sample were recorded on an ongoing basis on a loose-leaf

Sample Identification Matrix Form. The Sample Identification Matrix Form

provides a cross-reference for field sample identification versus monitoring well

identification.

The submersible pump cable and external housing were decontaminated after

sampling at each monitoring well using a non-phosphatic detergent (Alconox) and

water wash, a methanol rinse, and a deionized water final rinse. The pump itself was

decontaminated by pumping the following series of solutions through the pump: water

with detergent; deionized water; methanol; and a final deionized water rinse. At

monitoring wells where NAPL was present or suspected, hexane was used in addition

to methanol for equipment decontamination. The pump was washed with hexane prior
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7.0 VARIATIONS FROM THE FIELD SAMPLING PLAN

to the Alconox wash .. The peristaltic pump did not require decontamination, as only

disposable tubing came into contact with purge or sample water.

6.0 TREATMENT AND DISPOSAL OF INVESTIGATION-DERIVED WASTE

(IDW)

Page 907/31/02

Decontamination water was contained using buckets, plastic bags, and plastic

sheeting, and transferred to a 125-gallon portable storage tank for transport to the
RPAC facility. Decontamination water was handled as IDW in the same manner as

purge water.

Although groundwater sampling was generally conducted according to the Spring 2002

FSP, field conditions prompted some minor variations from the planned activities.

Variations from the planned activities are discussed in the sections below and are

summarized on Table 1 of this Spring 2002 GMR. None of these variations from the

Spring 2002 FSP adversely affected the quality of the Spring 2002 groundwater

characterization event data.

Disposable tubing, bailers, string, plastic sheeting, and personal protective equipment

(PPE) such as gloves and Tyvek suits were placed in 55-gallon closeable open-top

steel drums stored in the RPAC warehouse at the end .of each day. A total of seven

full and partially filled drums (six in April, one in May) were used to contain the solid

waste.

Deionized water used for decontamination activities was obtained from the AMEC

Portland office's generic mixed bed deionizer system. This deionized water was

contained in a 65-gallon poly tank, equipped with a spigot and clean tubing, located in

the back of a field sampling cargo van during sampling activities.

All purge water and decontamination fluids were initially contained in 5-gallon plastic

buckets with lids at each monitoring well location. The buckets were emptied into a

125-gallon portable storage tank in the back of a field pickup truck. Water was

transported in the storage tank and pumped into RPAC's on-site treatment system at

the end of each sampling day. Approximately 443 gallons of purge water and
. decontamination fluid (363 gallons in April and 80 gallons in May) were generated and

pumped into the treatment system during the Spring 2002 groundwater

characterization event.
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7.2 Groundwater Sampling

7.1 Water Level Monitoring

Groundwater samples were collected and submitted for analytical testing from 61
monitoring wells during the Spring 2002 groundwater characterization event. The

minor variations that occurred in the Spring 2002 groundwater sampling program

compared to the Spring 2002 FSP are listed below:
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• Two monitoring wells, W-08-26 and RP-02-49, were re-sampled during the

groundwater characterization event. An error in the sample bottle set from the

initial sample collected on April 16, 2002, prompted a re-sampling of monitoring

well W-08-26 on April 18, 2002 for total and dissolved metals. Monitoring well

RP-02-49 was re-sampled for herbicides on May 3,2002. The second sample

was requested by the analytical laboratory, due to problems during the analysis
of the original sample from monitoring well RP-02-49 collected April 4, 2002.

Water level, total depth, and NAPL thickness measurements were collected from 123

monitoring wells (including the RP-07 series monitoring wells.) and three staff gauges,

as specified in the Spring 2002 FSP. One difference from the Spring 2002 FSP is
explained below.

The FSP indicated that the proposed monitoring wells RP-07-S, RP-07-1, RP-07-D,

and RP-07-B would be included within the Spring 2002 groundwater characterization

event, pending successful installation of the wells prior to start of the sampling event.

The proposed monitoring wells RP-07-S, RP-07-I, RP-07-D, and RP-07-B were

renamed to RP-07-30, RP-07-55, RP-07-84, and RP-07-119, respectively, following

installation. Because of delays in obtaining access to the Wacker property, monitoring

wells RP-07-30, RP-07-55, RP-07-84, and RP-07-119 could not be completed and

developed until after the start of the sampling event. Water level measurements and

groundwater samples were collected from these monitoring wells on May 3, 2002. In

addition, groundwater level measurements were recorded at nearby monitoring wells

on May 3, 2002. The groundwater elevation and NAPL thickness measurements

collected on May 3, 2002, were recorded within a bound field log book or directly onto

the Groundwater Sampling Field Form.

• The Spring 2002 FSP indicated that the sample containers designated as MS
and MSD analysis would be labeled with a -07 and -08 modifier, respectively.

However, the MS/MSD designations were not used, and on the chain-of-custody

form the primary sample was noted to have extra volume for the MS/MSD

analysis. This variation from the FSP was adopted as requested by the

analytical service providers.
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8.0 DATA QUALITY EVALUATION

Based on the validation reports, the lab performance and data quality appear to be

acceptable, overall, for the Spring 2002 groundwater analytical data. All the dioxin

RPAC performed a data quality evaluation of the analytical results from the Spring

2002 groundwater samples. The results of the evaluation are presented in the Data

Validation Reports for the Focused Spring 2002 Groundwater Characterization Event,

included with this Spring 2002 GMR as Appendices C and D.
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The purpose of the data quality evaluation was to identify and explain data usability

issues discovered during verification and validation of the analytical results, and to

identify corrective actions necessary to improve data quality for future sampling

events. The data evaluation was based on findings of the data verification and
validation process, and any communications with the analytical laboratories about

those findings. Verification and validation were performed on 100% of the laboratory
data for Spring 2002. The purpose of the data verification was to make certain that the

data quality indicators and analytical detection limits met project requirements and to
verify the data were transferred accurately from the laboratory to the project database.

Full validation according to USEPA National Functional Guidelines for Data Review,
modified for SW-846 method requirements, performed on laboratory analytical results

for Spring 2002 groundwater samples exceeded requirements agreed upon in

correspondence between AMEC and DEOdated January 16, February 9, and March

23,2001.

Field QAlQC samples were collected generally as discussed in the Spring 2002 FSP.

One minor variation from the FSP occurred. The Spring 2002 FSP states that field

duplicate samples will be collected by alternating between the primary sample and the
duplicate as each bottle is filled. At monitoring wells where duplicate samples were

collected, the entire primary sample was collected first, to ensure that sufficient sample

volume was obtained, followed by the field duplicates and interlaboratory duplicates.

• Because samples were in the continuous custody of AMEC staff, signed, self

adhesive chain-of-custody seals were not used during the sampling event when

transporting the samples from the Site to the AMEC Portland office. However,

sample transport containers (coolers) were taped closed prior to shipment to the

analytical laboratory from the AMEC Portland office.

• A sample of LNAPL measured in monitoring well MW-08-27, collected under the

direction of RPAC, was submitted for laboratory analysis. The results of this

analysis are reported in Table 5 and Table F-1in Appendix F.

7.3 Field QAlQC Requirements
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9.0 RESULTS

9.1 Water Level Monitoring Results

The water quality analytical results are summarized in Section 9.2 below and are

presented in the following tables and figures:
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• A summary table of field measurements (Table 4);

• A summary table of the analytes detected during the Spring 2002 groundwater

sampling event (Table 5);

The groundwater or surface water elevation was determined at each monitoring well,

or staff gauge location, by subtracting the measured depth to water from the elevation

of the measuring point. Water level measurements are included in Table 2 and Table

3. Groundwater elevations at the monitoring wells ranged .frorn 8.90 to 39.32 feet

above mean sea level, City of Portland Datum (ft AMSL).

• Tables of water level measurements, including NAPL thickness and calculated
groundwater elevations (Table 2 and Table 3); and

• Groundwater elevation figures (Figures 1 through 4).

• Figures showing analytical results for selected constituents (Appendix E, Figures
E-1 through E-52); and

• A complete table of all analytical results for the Spring 2002 groundwater

sampling event (Appendix F).

The results of the water level monitoring are summarized in Section 9.1 below and are

presented in the following tables and figures:

data generated during the Spring 2002 event was found to be usable (Appendix C).
Approximately 1.5 percent of the analytical data, other than dioxin data, was qualified

as unusable data, as a result of the verification process (Appendix D).

Figures 1 through 4 present contours of groundwater elevations in each of the four

investigative zones: shallow alluvium; intermediate alluvium; deep alluvium; and

basalt. The shallow alluvium figure includes surface water elevations for North Doane

Lake, West Doane Lake, and the Northwest Drainage Pond. The static water level

. measured at MW-08-27 was not included in the shallow alluvium figure, due to the

presence of LNAPL. In general, the static water level will be depressed within a well

with LNAPL present, due to the weight of the column of LNAPL above the
groundwater.
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9.2 Groundwater Analytical Results

Water level measurements collected in Spring 2002 suggest groundwater elevations

ate higher, in general, than those measured during the Spring and Fall 2001

monitoring events by approximately 3 to 4 feet.

The pesticide COPCs included on the groundwater figures in Appendix E are 4,4'-DDE
(E-21 through E-24), 4,4'-DDT (E-25 through E-28), and Dieldrin (E-29 through E-32).

The analytical results from groundwater samples indicate 4,4'-DDE and 4,4'-DDT were
not detected. Dieldrin was detected in shallow alluvium monitoring wells within and

just north and northeast of the Insecticide Area.
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The metal compounds, included on the groundwater figures in Appendix E are

dissolved chromium (E-33 through E-36) and dissolved arsenic (E-37 through E-40).

Similar to the Spring 2001 groundwater sampling event, dissolved chromium and

dissolved arsenic were detected in groundwater samples at monitoring wells located
within the Insecticide Area, Herbicide Area,and Lake Area of the RPAC property and

downgradient from the RPAC property. Dissolved chromium and arsenic were
detected within all four investigative zones.

The phenolic compounds included on the groundwater figures in Appendix E are 2,4

dichlorophenol (E-13 through E-16) and phenol (E-17 through E-20). 2,4

dichlorophenol was detected in all four investigative zones, with the highest

concentrations in the shallow and intermediate alluvium south of West Doane Lake, in

the Lake Area and in the deep alluvium near the northern corner of the Herbicide Area.
Phenol was not detected within any wells sampled within the four investigative zones.

Field measurements of groundwater physical parameters are summarized in Table 4

and on field data sheets in Appendix A. Laboratory analytical results are presented in

tabular form on Table 5 and in Appendix F. The analytical results from groundwater

samples collected during the focused Spring 2002 groundwater characterization event
are posted adjacent to monitoring well locations for selected constituents on the

figures included in Appendix E.

The volatile organic compounds (VOCs) included on the groundwater figures in

Appendix E are 1,2-dichlorobenzene (E-1 through E-4), benzene (E-5 through E-8),

and trichloroethene (TCE) (E-9 through E-12). Similar to the Spring 2001 groundwater

sampling event, VOCs in groundwater were detected near the northern corner of the

RPAC Herbicide Area and wastewater treatment facility (southwestern corner of the

Lake Area) and near the southern end of West Doane Lake. VOCs were detected in

all four investigative zones in these areas, and primarily in the intermediate and deep

alluvium and basalt north of these areas and north of the RPAC Site.

Project No.: 0-61M-10703-01Task 43
K:\ 10000110700\10703\Task 43 Groundwater
Monitoring\2002 Spring Gmr\2002 Spring Gmr.Doc
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The dioxin included on the groundwater figures in Appendix E is 2,3,7,8-TCOO (E-49

through E-52). In general, 2,3,7,8-TCOO was detected near the northern half of the

RPAC Herbicide Area, near the wastewater treatment facility, and south of West
Doane Lake, primarily in the alluvium investigative zones with lower concentrations at

depth. The analytical results from Spring 2002 indicate dioxins and furans were not
detected in most groundwater samples analyzed for dioxins/furans.

The herbicides included on the groundwater figures in Appendix E are 2,4-0 (E-41

through E-44) and silvex (E-45 through E-48). 2,4-0 was detected in the northwestern
quarter of the Herbicide Area, the southern half of the Lake Area, and south of West

Doane Lake. 2,4-0 concentrations were detected within all four investigative zones.
Silvex was detected within wells screened within all four investigative zones, within the

Herbicide Area and Lake Area of the RPAC property and downgradient from the RPAC
property. This distribution pattern of 2,4-0 and silvex is similar to that identified from
Spring 2001 groundwater analytical results.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Oregon Department of Environmental Quality
RPAC - Portland Site
Focused Spring 2002 Groundwater Monitoring Report

Prciject No.: 0-61M-10703-0rrask 43
K:\10000\10700\10703\Task 43 Groundwater
Monitoring\2002 Spring Gmr\2002 Spring Gmr.Doc

07/31/02

a

Page 14

scoEPA00006843



LIMITATIONS·

This report was prepared exclusively for RPACby AMEC Earth & Environmental, Inc.

The quality of information, conclusions and estimates contained herein is consistent

with the level of effort involved in AMEC services and based on: i) information

available at the time of preparation; ii) data supplied by outside sources; and iii) the

assumptions, conditions and qualifications set forth in this report. This report is

intended to be used by RPAC only, subject to the terms and conditions of its contract

with AMEC. Any other use of, or reliance on, this report by any third party is at that

party's sole risk.
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- - - - - - - - - - - - - - - - - - -
TABLE 1

Planned Versus Actual Sampling and Analysis
Focused Spring 2002 Groundwater Characterization Event

RPAC - Portland Site

Location Planned Measurement and Sampling Requirements

Water NAPL VOCs
Phenols

Herbicides Dioxinsl Metals
Property by EPA Pesticides Natural Variations From PlanSITE ID Level Measurement by EPA by EPA Furans by by EPA
Owner

Measurement if Present 82608
8041

8151A EPA 8290 6020
by EPA 8081A Attenuation (See Note Below)

OR 8270C-SIM

AL2-17 RPAC X X X X X X X As planned
AL2-32 RPAC X X X X X X X X As planned
AL2-46 RPAC X X X X X X X As planned
AL4-47 RPAC X X As planned
AL5-19 RPAC X X As planned
AL5-35 RPAC X X As planned
AL5-62 RPAC X X As planned
AL6-96 RPAC X X As planned
ASW-01A Metro X X X As planned
ASW-04 Metro X X As planned
ASW-05 Metro X X As planned
ASW-06 Metro X X As planned
ASW-08 Metro X X As planned
BST2W-61 RPAC X X X X X X As planned

BST5W-74 RPAC X X As planned

BTB-4A-84 RPAC X X As planned

BTB-4B-25 RPAC X X As planned

BTB-4B-55 RPAC X X As planned

KM-MW-2 Kinder Morqan X X As planned

KM-MW-5 Kinder Morgan X X As planned

MW-01-26 RPAC X X As planned

MW-01-41 RPAC X X As planned

MW-01-56 RPAC X X As planned

MW-01-76 RPAC X X As planned

MW-02-26 RPAC X X As planned

MW-02-46 RPAC X X As planned

MW-02-62 RPAC X X As planned

MW-03-27 RPAC X X As planned

MW-03-49 RPAC X X As planned

MW-03-68 RPAC X X As planned

MW-03-81 Wacker X X X X X As planned

MW-03-1 Wacker X X X X X X As planned

MW-03-S Wacker X X X X As planned

MW-04-27 RPAC X X X X X X As planned

MW-04-47 RPAC X X X X X X X As planned

MW-04-63 RPAC X X As planned

MW-05-24 RPAC X X As planned

RPAC
Focused Spring 2002 Groundwater Characterization Event GMR
K:I107031 Task4312002 Spring GMRIReport TableslTabie 1 - Planned Vs. Actual.xls

July 31, 2002
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TABLE 1
Planned Versus Actual Sampling and Analysis

Focused Spring 2002 Groundwater Characterization Event
RPAC • Portland Site

Location Planned Measurement and Sampling Requirements

Water NAPL VOCs
Phenols

Herbicides Dioxinsl Metals
SITE ID

Property
Level Measurement by EPA

by EPA
by EPA Furans by by EPA

Pesticides Natural Variations From Plan
Owner 8041 by EPA 8081A Attenuation (See Note Below)Measurement if Present 8260B

OR B270C-SIM
8151A EPA 8290 6020

MW-05-34 RPAC X X As planned

MW-05-52 RPAC X X X X X X X As planned

MW-05-70 RPAC X X X X X X X As planned

MW-06-S Wacker X X As planned

MW~07-S Wacker X X As planned

MW-08-27 RPAC X X '<''I< " i< :L"L,X ." ii ';'x::i'i 'i,x: iF,.'iilt' NAPL sample collected (Only)

MW-08-46 RPAC X X As planned

MW-08-64 RPAC X X As planned

MW-09-23 RPAC X X X X X X X X As planned

MW-09-42 RPAC X X X X X X X X X As planned

MW-09-58 RPAC X X X X X X X As planned

MW-09-80 RPAC X X X X As planned

MW-10-24 RPAC X X X X X As planned

MW-10-44 RPAC X X X X As planned

MW-10-57 RPAC X X X X As planned

MW-11-24 RPAC X X X X As planned

MW-11-37 RPAC X X X X X As planned

MW-11-56 RPAC X X X As planned

MW-11-79 RPAC X X X As planned

MW-12-27 RPAC X X As planned

MW-12-41 RPAC X X As planned

MW-12-59 RPAC X X As planned

MW-12-79 RPAC X X As planned

P-07 RPAC X X As planned

P-10 RPAC X X As planned

P-11 RPAC X X As planned

PP-OB RPAC X X As planned

PZ-02-40 Portland X X As planned

PZ-1-11 RPAC X X As planned

RP-01-31 BN/SF X X X X X X X As planned

RP-01-51 BN/SF X X X X X X X As planned

RP-01-65 BN/SF X X X X X X As planned

RP-02-31 Alofina X X X X X X As planned

RP-02-49 Alofina X X X X X X Well resampled for herbicides

RP-02-66 Alofina X X X X X As planned

RP-03-30R BN/SF X X X X As planned

RPAC
FocusedSpring 2002 Groundwater Characterization Event GMR
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- - - - - - - - - - - - - - - - - - -
TABLE 1

Planned Versus Actual Sampling and Analysis
Focused Spring 2002 Groundwater Characterization Event

RPAC - Portland Site

Location Planned Measurement and Sampling Requirements

Water NAPL VOCs
Phenols

Herbicides Dioxinsl MetalsProperty by EPA Pesticides Natural Variations From PlanSITE ID Level Measurement by EPA by EPA Furans by by EPA
Owner

Measurement if Present 8260B
8041

8151A EPA 8290 6020
by EPA 8081A Attenuation (See Note Below)

OR 8270C-SIM

RP-03-52R BN/SF X X X X X As planned
RP-04-16 RPAC X X X X X X X As planned
RP-04-41 RPAC X X X X X X X As planned
RP-05-16 RPAC X X As planned
RP-06-30 BN/SF X X X X X As planned
RP-06-87 BN/SF X X X X X X As planned
RP-07-S (30) Wacker X X X X X X X X Sampled following well installation
RP-07-1 (55) Wacker X X X X X X X X Sampled following well installation
RP-07-D (84) Wacker X X X X X X X X Sampled following well installation
RP-07-B (119) Wacker X X X X X X X X Sampled following well Installation
RPW-02 RPAC X X X As planned
RPW-03 RPAC X X As planned
RPW-05 RPAC X X As planned
W'03-D Gould X X As planned
W-03-1 Gould X X X X As planned

W-03-S Gould X X As planned
W-04-89 Gould X X X X As planned
W-04-1 Gould X X As planned

W-04-S Gould X X As planned

W-06 cB RPAC X X As planned

W-06-D RPAC X X As planned

W-06-S RPAC X X As planned

W-08 RPAC X X X X X As planned
W-08-26 RPAC X X X X X X Well resampled for total and dissolved

metals

W-08-74 RPAC X X X X X As planned

W-09 RPAC X X As planned

W-09-116 RPAC X X X X X As planned

W-09-86 RPAC X X As planned

W-10 Portland X X As planned

W-11-B ESCO X X X X X X As planned

W-11-D ESCO X X X X X X As planned

W-11-1 ESCO X X X X X X X As planned

W-11-S ESCO X X X X X X As planned

RPAC
Focused Spring 2002 Groundwater Characterization Event GMR
K:1107031 Task 4312002Spring GMRIReport TableslTable 1 - Planned Vs. ActuaLxls

July 31, 2002
0-61M-10703-0ITask 43
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Note:

NAPL
VOCs
EPA

x

TABLE 1
Planned Versus Actual Sampling and Analysis

Focused Spring 2002 Groundwater Characterization Event
RPAC - Portland Site

Location Planned Measurement and Sampling Requirements

Water NAPL VOCs
Phenols

Herbicides Dloxlnsl Metals
SITE 10

Property
Level Measurement by EPA

by EPA
by EPA Furans by by EPA

Pesticides Natural Variations From Plan
Owner 8041 by EPA 8081A Attenuation (See Note Below)Measurement if Present 8260B

OR 8270C-SIM
8151A EPA 8290 6020

W-12-D ESCO X X As planned

W-12-1 ESCO X X As planned

W-12-S ESCO X X As planned

W-15-D Metro X X X X X As planned

W-15-1 Metro X X X X X X X As planned

W-15-S Metro X X X X X X X As planned

W-16-31 Schnitzer X X X X X X As planned

W-16-D Schnitzer X X As planned

W-16-1 Schnitzer X X X X X X As planned

W-16-S Schnitzer X X As planned

W-18-D PGE X X X X As planned

W-18-1 PGE X X X As planned

W-18-S PGE X X X As planned

W-19-D Atofina X X X X X As planned

W-19-1 Atofina X X X X X As planned

W-19-S Atofina X X X X X As planned

SG-NDL BN/SF X As planned

SG-NDP Wacker X As planned

SG-WDL BN/SF X As planned

An explanation for the minor variations from the Field Sampling Planis included in Section 7.0 of the Focused Spring 2002 GMR

Non-aqueous-phase liquid
Volatile organic compounds
Environmental Protection Agency
Planned for measurement or analysis during Focused Spring 2002 Groundwater Characterization Event

",,"-"c-""'-,'C"""- -'C;
f:~.-:i::)(S:._;::IJArlal~{tical parameters added beyond those proposed in Spring 2002 FSP.

RPAC
Focused Spring 2002 Groundwater Characterization Event GMR
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- - - - - - - - - - - - - - - - - - -
TABLE 2

Groundwater Elevation and NAPL Thickness Measurements, April 2002
Focused Spring 2002 Groundwater Characterization Event

RPAC - Portland Site

Measuring
Point Groundwater LNAPL DNAPL

Depth to Water Elevation Elevation Thickness Thickness
Site ID Type Location/Property (Feet BMP) Date Time (Feet AMSL) (Feet AMSL) (Feet) (Feet)

AL2-17 Well RPAC - LAKE AREA 11.71 4/2/2002 16:03 41.77 30.06 None None
AL2-32 Well RPAC - LAKE AREA 13.82 4/2/2002 15:59 41.41 27.59 None None
AL2-46 Well RPAC - LAKE AREA 14.08 4/2/2002 16:05 41.77 27.69 None None
AL4-47 Well RPAC - LAKE AREA 12.60 4/2/2002 15:24 40.24 27.64 None None
AL5-19 Well RPAC ~ LAKE AREA 12.20 4/2/2002 15:07 40.07 27.87 None None
AL5-35 Well RPAC - LAKE AREA 12.50 4/2/2002 15:09 39.54 27.04 None None
AL5-62 Well RPAC - LAKE AREA 12.61 4/2/2002 15:12 39.59 26.98 None None
AL6-96 Well RPAC - LAKE AREA 15.29 4/2/2002 14:42 38.72 23.43 None None
ASW-01A Well METRO 6.16 4/2/2002 14:15 38.81 32.65 None None
ASW-04 Well METRO 6.83 4/2/2002 14:28 40.76 33.93 None None
ASW-05 Well METRO 7.57 4/2/2002 13:28 . NA None None
ASW-06 Well METRO 6.26 4/2/2002 13:43 40.10 33.84 None None
ASW-08 Well METRO 6.50 4/2/2002 14:07 36.72 30.22 None None
BST2W-61 Well RPAC - LAKE AREA 13.61 4/2/2002 16:08 41.13 27.52 None None
BST5W-74 Well RPAC - LAKE AREA 13.18 4/2/2002 15:19 39.84 26.66 None None
BTB-4A-84 Well RPAC - LAKE AREA 14.94 4/2/2002 14:55 39.50 24.56 None None
BTB-4B-25 Well RPAC - LAKE AREA 9.57 4/2/2002 14:51 39.54 29.97 None None
BTB-4B-55 Well RPAC - LAKE AREA 15.21 4/2/2002 14:52 39.81 24.60 None None
KM-MW-2 Well KINDER MORGAN 23.49 4/2/2002 09:10 50.68 27.19 None None
KM-MW-5 Well KINDER MORGAN 21.99 4/2/2002 09:14 50.78 28.79 None None
MW-01-26 Well RPAC - HERBICIDE AREA 10.57 4/2/2002 13:38 49.89 39.32 None None
MW-01-41 Well RPAC - HERBICIDE AREA 12.71 4/2/2002 13:40 49.53 36.82 None None
MW-01-56 Well RPAC - HERBICIDE AREA 12.96 4/2/2002 13:42 49.70 36.74 None None
MW-01-76 Well RPAC - HERBICIDE AREA 15.51 4/2/2002 13:36 47.70 32.19 None None
MW-02-26 Well RPAC - HERBICIDE AREA 11.67 4/3/2002 09:32 48.09 36.42 None None
MW-02-46 Well RPAC - HERBICIDE AREA 11.51 4/3/2002 09:30 47.91 36.40 None None
MW-02-62 Well RPAC - HERBICIDE AREA 11.09 4/3/2002 09:27 48.00 36.91 None None
MW-03-27 Well RPAC - HERBICIDE AREA 12.43 4/3/2002 09:12 48.29 35.86 None None
MW-03-49 Well RPAC - HERBICIDE AREA 12.39 4/3/2002 09:04 48.28 35.89 None None
MW-03-68 Well RPAC - HERBICIDE AREA 12.31 4/3/2002 09:06 48.25 35.94 None None
MW-03-81 Well WACKER 18.41 4/2/2002 09:41 35.54 17.13 None None
MW-03-1 Well WACKER 18.94 4/2/2002 09:33 36.43 17.49 None None
MW-03-S Well WACKER 11.86 4/2/2002 09:36 36.35 24.49 None' None

RPAC
Focused Spring 2002 Groundwater Characterization Event GMR
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TABLE 2
Groundwater Elevation and NAPL Thickness Measurements, April 2002

Focused Spring 2002 Groundwater Characterization Event
RPAC - Portland Site

Measuring
Point Groundwater LNAPL DNAPL

Depth to Water Elevation Elevation Thickness Thickness
Site ID Type Location/Property (Feet BMP) Date Time (Feet AMSL) (Feet AMSL) (Feet) (Feet)

MW-04-27 Well RPAC - HERBICIDE AREA 14.81 4/3/2002 09:52 47.53 32.72 None None
MW-04-47 Well RPAC - HERBICIDE AREA 14.51 4/3/2002 09:55 47.65 33.14 None None
MW-04-63 Well RPAC - HERBICIDE AREA 14.59 4/3/2002 09:59 48.00 33.41 None None
MW-05-24 Well RPAC - HERBICIDE AREA 7.60 4/3/2002 10:20 37.83 30.23 None None
MW-05-34 Well RPAC - HERBICIDE AREA 7.78 4/3/2002 10:23 37.83 30.05 None None
MW-05-52 Well RPAC - HERBICIDE AREA 10.00 4/3/2002 10:26 37.70 27.70 None None
MW-05-70 Well RPAC - HERBICIDE AREA 10.82 4/3/2002 10:36 38.33 27.51 None None
MW-06-S Well WACKER 11.36 4/2/2002 10:14 36.37 25.01 None None

-----~

MW-07-S Well WACKER 12.44 4/2/2002 10:06 37.32 24.88 None None
MW-08-27 Well RPAC - HERBICIDE AREA 23.25 4/9/2002 15:30 48.23 24.98 6.63** None
MW-08-46 Well RPAC - HERBICIDE AREA 16.15 4/3/2002 10:35 48.11 31.96 None None
-
MW-08-64 Well RPAC - HERBICIDE AREA 15.98 4/3/2002 10:25 47.97 31.99 None None
MW-09-23 Well RPAC - HERBICIDE AREA 12.55 4/3/2002 08:50 47.03 34.48 None None
MW-09-42 Well RPAC - HERBICIDE AREA 13.30 4/3/2002 08:53 47.64 34.34 None None- .

MW-09-58 Well RPAC - HERBICIDE AREA 12.29 4/3/2002 08:55 46.21 33.92 None None
MW-09-80 Well RPAC - HERBICIDE AREA 12.49 4/3/2002 08:47 46.67 34.18 None None
MW-10-24 Well RPAC - INSECTICIDE AREA 11.69 4/2/2002 15:24 46.21 34.52 None None
MW-10-44 Well RPAC - INSECTICIDE AREA 12.04 4/2/2002 15:26 46.54 34.50 None None

MW-10-57 Well RPAC - INSECTICIDE AREA 11.95 4/2/2002 15:28 46.66 34.71 None None

MW-11-24 Well RPAC - INSECTICIDE AREA 9.44 4/2/2002 14:52 44.01 34.57 None None

MW-11-37 Well RPAC - INSECTICIDE AREA 9.14 4/2/2002 14:54 43.80 34.66 None None

MW-11-56 Well RPAC - INSECTICIDE AREA 8.59 4/2/2002 14:56 43.63 35.04 None None

MW-11-79 Well RPAC - INSECTICIDE AREA 8.57 4/2/2002 14:59 44.14 35.57 None None

MW-12-27 Well RPAC - INSECTICIDE AREA 12.85 4/2/2002 13:20 50.22 37.37 None None

MW-12-41 Well RPAC - INSECTICIDE AREA 12.69 4/2/2002 13:25 50.08 37.39 None None

MW-12-59 Well RPAC - INSECTICIDE AREA 12.14 4/2/2002 13:26 49.58 37.44 None None

MWc12-79 Well RPAC - INSECTICIDE AREA 12.82 4/2/2002 13:15 50.08 37.26 None None

P-07 Piezometer RPAC - HERBICIDE AREA 14.59 4/3/2002 10:03 46.27 31.68 None None

P-10 Piezometer RPAC 9.44 4/3/2002 09:13 40.19 30.75 None None

P-11 Piezometer RPAC - HERBICIDE AREA 9.50 4/3/2002 09:03 39.29 29.79 None None

PP-08 Piezometer RPAC - LAKE AREA 10.26 4/2/2002 15:29 37.76 27.50 None None

PZ-02-40 Piezometer RTE 30/ COP ROW 36.29 4/2/2002 09:30 64.53 28.24 None None

PZ-1-11 Piezometer BNSF 6.46 4/2/2002 12:55 45.28 38.82 None None

RPAC
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- - - - - - - - - - - - - - - - - - -
TABLE 2

Groundwater Elevation and NAPL Thickness Measurements, April 2002
Focused Spring 2002 Groundwater Characterization Event

RPAC - Portland Site

Measuring
Point Groundwater LNAPL DNAPL

Depth to Water Elevation Elevation Thickness Thickness
Site 10 Type Location/Property (Feet BMP) Date Time (Feet AMSL) (Feet AMSL) (Feet) (Feet)

RP-01-31 Well BNSF 25.21 4/2/2002 08:50 35.38 10.17 None None
RP-01-51 Well BNSF 25.15 4/2/2002 08:53 35.28 10.13 None None
RP-Ol~65 Well BNSF 24.95 4/2/2002 08:56 35.00 10.05 None None
RP-02-31 Well ATOFINA 30.41 4/2/2002 10:15 40.12 9.71 None None
RP-02-49 Well ATOFINA 30.15 4/2/2002 10:17 39.83 9.68 None None
RP-02-66" Well ATOFINA 30.41 4/2/2002 10:20 39.70 9.29 None None
RP-03-30R Well BNSF 14.84 4/2/2002 10:45 36.61 21.77 None None
RP-03-52R Well BNSF 17.10 4/2/2002 10:42 36.60 19.50 None None
RP-04-16 Piezometer BNSF 9.88 4/2/2002 15:37 33.66 23.78 None None
RP-04-41 Well BNSF 7.37 4/2/2002 15:41 34.10 26.73 None None
RP-05-16 Piezometer BNSF 11.92 4/2/2002 16:11 40.54 28.62 None None
RP-06-30 Well BNSF 16.60 4/2/2002 11:03 37.10 20.50 None None
RP-06-87 Well BNSF 25.41 4/2/2002 11:00 37.20 11.79 None None
RPW-02 Well RPAC - INSECTICIDE AREA 9.99 4/2/2002 15:37 47.07 37.08 None None
RPW-03 Well RPAC - INSECTICIDE AREA 9.19 4/2/2002 15:13 43.94 34.75 None None
RPW-05 Well RPAC - HERBICIDE AREA 15.91 4/3/2002 09:24 49.83 33.92 None None
SG-NDL Staff Gauge NORTH DOANE LAKE 4.05 4/3/2002 13:10 27.46 23.41 None None
SG-NDP Staff Gauge NW DRAINAGE POND 5.66 4/2/2002 10:36 24.81 19.15 None None
SG-WDL Staff Gauge WEST DOANE LAKE 2.12 4/2/2002 14:30 26.74 24.62 None None
W-03-D Well GOULD 11.82 4/2/2002 12:08 32.47 20.65 None None
W-03-1 Well GOULD 8.04 4/2/2002 12:04 32.93 24.89 None None
W-03-S Well GOULD 9.39 4/2/2002 11:57 34.17 24.78 None None
W-04-89 Well GOULD 10.68 4/2/2002 11:44 35.94 25.26 None None
W-04-1 Well GOULD 9.05 4/2/2002 11:31 32.52 23.47 None None
W-04-S Well GOULD 6.85 4/2/2002 11:34 32.57 25.72 None None
W-06-B Well RPAC - LAKE AREA 12.40 4/2/2002 15:59 39.96 27.56 None None
W-06-D Well RPAC - LAKE AREA 9.65 4/2/2002 16:02 41.10 31.45 None None
W-06-S Well RPAC - LAKE AREA 10.10 4/2/2002 15:57 39.55 29.45 None None
W-08 Well RPAC - LAKE AREA 8.32 4/2/2002 14:25 35.87 27.55 None None
W-08-26 Well RPAC - LAKE AREA 9.71 4/2/2002 14:20 38.66 28.95 None None
W-08-74 Well RPAC - LAKE AREA 12.54 4/2/2002 14:22 38.77 26.23 None None
W-09 Well RPAC - LAKE AREA 7.30 4/2/2002 14:11 34.88 27.58 None None
W-09-116 Well RPAC - LAKE AREA 17.26 4/2/2002 14:08 38.12 20.86 None None

RPAC
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TABLE 2
Groundwater Elevation and NAPL Thickness Measurements, April 2002

Focused Spring 2002 Groundwater Characterization Event

RPAC - Portland Site

Measuring
Point Groundwater LNAPL DNAPL

Depth to Water Elevation Elevation Thickness Thickness
Site ID Type Location/Property (Feet 8MP) Date Time (Feet AMSL) (Feet AMSL) (Feet) (Feet)

W-09-86 Well RPAC - LAKE AREA 17.60 4/2/2002 14:04 38.54 20.94 None None
W-10 Well PUMP STATION 18.62 4/2/2002 09:11 31.99 13.37 None None
W-11-B Well ESCO 26.46 4/2/2002 10:39 41.33 14.87 None None
W-11-D Well ESCO 25.95 4/2/2002 10:43 40.09 14.14 None None
W-11-1 Well ESCO 25.78 4/2/2002 10:41 40.28 14.50 None None
W-11-S Well ESCO 9.70 4/2/2002 10:45 40.90 31.20 None None
W-12-D Well ESCO 20.76 4/2/2002 10:58 41.63 20.87 None None
W-12-1 Well ESCO 20.62 4/2/2002 11:02 41.66 21:04 None None
W-12-S Well ESCO 11.79 4/2/2002 10:55 41.41 29.62 None None
W-15-D Well METRO 11.34 4/2/2002 13:59 40.53 29.19 None None
W-15-1 Well METRO 10.68 4/2/2002 13:57 40.72 30.04 None None
W-15-S Well METRO 10.82 4/2/2002 13:55 40.82 30.00 None None
W-16-31 Well SCHNITZER 6.80 4/2/2002 11:47 33.70 26.90 None None
W-16-D Well SCHNITZER 10.18 4/2/2002 11:52 35.44 25.26 None None
W-16-1 Well SCHNITZER 10.10 4/2/2002 11:50 35.42 25.32 None None
W-16-S Well SCHNITZER 7.11 4/2/2002 11:54 35.07 27.96 None None
W-18-D Well UPGRADIENT 18.41 4/2/2002 08:55 55.70 37.29 None None
W-18-1 Well UPGRADIENT 16.89 4/2/2002 08:50 54:73 37.84 None None
W-18-S Well UPGRADIENT 16.32 4/2/2002 08:52 55.23 38.91 None None
W-19-D Well ATOFINA 24.42 4/2/2002 09:59 35.12 10.70 None None
W-19-1 Well ATOFINA 24.85 4/2/2002 09:55 35.34 10.49 None None
W-19-S Well ATOFINA 24.63 4/2/2002 09:58 35.20 10.57 None None

BMP
NA
AMSL
LNAPL
DNAPL

Note:

Below Measunng POint
Not Applicable
Above Mean Sea Level, in City of Portland (COP) datum
Light Non-Aqueous-Phase Liquid
Dense Non-Aqueous-Phase Liquid
Measuring Point Elevation Not Available

An estimated NAPL thickness of 8.5 feet and a depth to water of 23.14 feet BMP were recorded on April 3, 2002, using an electronic water level probe; this
monitoring well was re-measured using an interface probe on April 9, 2002, with results as indicated in this table.

Groundwater Elevations have not been adjusted for potential displacement by LNAPL. NAPL was measured within bailers retrieved from monitoring wells, -onwell
sounding equipment, andlor through the use of an interface probe. This is considered to approximate the thickness of NAPL in the monitoring well. The NAPL
thickness measured within bailers retrieved from monitoring wells does not represent the actual thickness of NAPL in the formation.
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TABLE 3

Groundwater Elevation and NAPL Thickness Measurements
. For Select Wells Following Wacker Property Well Installation Activities, May 2002

Focused Spring 2002 Groundwater Characterization Event
RPAC - Portland Site

Measuring
Point Groundwater LNAPL DNAPL

Depth to Water Elevation Elevation Thickness Thickness
Site 10 Type Location/Property (Feet BMP) Date Time (Feet AMSL) (Feet AMSL) (Feet) (Feet)

RP-01-31 Well BNSF 23.86 5/3/2002 16:19 35.38 11.52 None None
RP-01-51 Well BNSF 23.91 5/3/2002 16:20 35.28 11.37 None None
RP-01-65 Well BNSF 23.75 5/3/2002 16:21 35.00 11.25 None None
RP-02-31 Well ATOFINA 29.46 5/3/2002 14:53 40.12 10.66 None None
RP-02-66 Well ATOFINA 29.41 5/3/2002 14:55 39.70 10.29 None None
RP-06-30 Well BNSF 16.82 5/3/2002 16:13 37.10 20.28 None None
RP-06-87 Well BNSF 24.55 5/3/2002 16:14 37.20 12.65 None None
RP-07-30 Well WACKER 23.71 5/3/2002 11:00 35.26 11.55 None None
RP-07-55 Well WACKER 26.30 5/3/2002 12:15 35.20 8.90 None None
RP-07-84 Well WACKER 26.32 5/3/2002 13:15 35.22 8.90 None None
RP-07-119 Well WACKER 26.23 5/3/2002 9:30 35.13 8.90 None None
W-19-D Well ATOFINA 23.48 5/3/2002 15:20 35.12 11.64 None None
W-19-1 Well ATOFINA 23.79 5/3/2002 15:15 35.34 11.55 None None
W-19-S Well ATOFINA 23.42 5/3/2002 15:10 35.20 11.78 None None

BMP
AMSL

LNAPL
DNAPL
Note:

Below Measuring Point
Above Mean Sea Level, in City of Portland (COP) datum

Light Non-Aqueous-Phase Liquid
Dense Non-Aqueous-Phase Liquid
Wells other than the RP-07 series well cluster were added to this groundwater level monitoring event to facilitate correlation to April water
level monitoring event.

'RPAC
Focused Spring 2002 Groundwater Characterization Event GMR
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TABLE 4

Groundwater Field Measurements
Focused Spring 2002 Groundwater Characterization Event

RPAC - Portland Site

Purge Dissolved
Field Sheet Database Site Approx. Approx. Rate pH Specific Temp Oxygen ORP Turbidity Ferrous

Well Number ID Date Start Time Finish Time (Llmin) (SU) Conductivity (mS) (C) (mg/L) (mV) (NTUs) Iron (mg/L)

AL2-17 AL2-17 4/22/2002 11:04 11:30 0.3 6.97 1.334 13.81 0.93 -162.2 -- --
AL2-32 AL2-32 4/19/2002 12:15 13:30 0.3 6.7 11.74 18.49 1.92 -94.2 16.7 6.0
AL2-46 AL2-46 4/22/2002 09:15 10:05 0.3 7.05 1.765 17.59 0.58 -117.1 16.3 3.7

ASW-01A ASW-01A 4/11/2002 14:00 14:45 0.3 5.96 0.266 13.27 5.30 17.5 7.16 0.0
BST2W-61 BST2W-61 4/19/2002 13:50 14:45 0.3 6.98 2.077 17.54 2.11 -114.5 9.68 2.4
MW-03-81 MW-03-81 4/16/2002 10:40 12:00 0.3 7.12 0.699 12.62 2.38 6.7 18.7 3.8
MW-03-1 MW-03-1 4/16/2002 09:50 10:35 0.3 6.86 1.616 12.90 4.95 13.2 6.56 4.8
MW-03-S MW-03-$ 4/16/2002 08:50 09:50 0.3 6.62 0.305 10.50 1.52 17.9 119 5.4
MW-04-27 MW-04-27 4/19/2002 09:40 10:26 0.3 6.75 2.657 14.30 2.67 -90.2 3.49 4.0
MW-04-47 MW-04-47 4/19/2002 08:50 09:48 0.3 6.76 1.263 16.87 1.46 -54.4 12.7 3.8
MW-05-52 MW-05-52 4/22/2002 14:15 14:43 0.3 6.7 0.458 16.36 1.74 -55.5 4.29 2.6
MW-05-70 MW-05-70 4/22/2002 13:00 13:54 0.3 7.92 0.624 15.97 1.42 -103.7 15.4 0.6
W-08-26 W-08-26 4/16/2002 13:20 14:50 0.3 7.25 4.640 12.88 0.22 13.8 30.1 4.1
W-08-26 W-08-26 4/18/2002 11:10 12:15 0.3 6.93 3.195 13.32 2.69 -164.7 44.1 --

MW-09-23 MW-09-23 4/17/2002 13:40 14:48 0.3 7.15 0.568 13.24 1.07 221.0 3 3.36 5.1
MW-09-42 MW-09-42 4/17/2002 11:05 12:15 0.3 7.08 0.652 17.36 3.35 218.1 3

. 6.85 3.2
MW-09-58 MW-09-58 4/18/2002 08:30 09:43 0.3 7.01 0.247 15.57 2.74 -65.3 47.6 2.2
MW-09-80 MW-09-80 4/18/2002 10:00 10:40 0.3 7.13 0.263 14.79 0.78 -20.3 62.8 0.4
MW-10-24 MW-10-24 4/15/2002 08:45 09:45 0.3 6.96 0.266 12.65 4.11 1.0 5.38 0.0
MW-10-44 MW-10-44 4/15/2002 09:45 10:50 0.3 6.76 0.372 15.90 1.60 -5.6 11.4 6.4
MW-10-57 MW-10-57 4/15/2002 10:45 11:45 0.3 7.42 0.293 14.59 0.75 5.6 6.80 . 3.6
MW-11-24 MW-11-24 4/12/2002 13:15 14:13 0.3 7.2 0.547 12.48 1.46 -7.8 2.37 0.0
MW-11-37 MW-11-37 4/12/2002 11:05 11:50 0.2 6.92 0.309 15.68 0.98 -8.7 20.5 0.0
MW-11-56 MW-11-56 4/12/2002 10:15 11:04 0.3 7.67 0.354 14.21 0.66 -27.7 12.2 3.2
MW-11-79 MW-11-79 4/12/2002 14:20 15:00 0.3 7.64 0.288 13.99 0.54 -13.4 1.52 1.3

RP-01-31 RP-01-31 4/5/2002 14:00 14:30 0.3 6.78 0.365 18.04 0.00 3 -22.4 -- 2 1--

RP-01-51 RP-01-51 4/8/2002 08:40 09:30 0.3 6.92 3.149 14.85 0.14 -29.4 5.44 0.4

RP-01-65 RP-01-65 4/5/2002 12:00 13:45 0.3 6.55 4.495 14.32 0.013 -19.2 0.75 0.0
RP-02-31 RP-02-31 4/4/2002 14:40 15:00 + -- -- -- - -- --2 --1

RP-02-49 RP-02-49 4/4/2002 15:00 15:30 0.2 6.03 22.32 18.83 0.10 -28.0 8.44 0.0
. RP-02-49 RP-02-49 5/3/2002 14:50 15:45 0.3 5.97 35.67 17.55 0.83 116.8 11.6 --

RP-02-66 RP-02-66 4/4/2002 13:45 14:40 0.2 5.09 53.93 17.80 0.38 -21.4 1.51 --
RP-03-30R RP-03-30R 4/10/2002 12:40 13:15 0.3 7.15 0.436 15.65 1.60 -36.5 4.04 4.0
RP-03-52R RP-03-52R 4/10/2002 11:50 12:30 0.3 6.72 0.613 14.66 1.46 -10.8 1.46 0.5 .
RP-04-16 RP-04-16 4/18/2002 14:10 14:45 0.3 6.70 0.518 10.17 0.64 -68.6 3.71 3.0
RP-04-41 RP-04-41 4/18/2002 13:15 14:22 0.3 6.58 0.310 13.88 1.12 64.7 15.3 0.0
RP-06-30 RP-06-30 4/10/2002 09:50 10:33 0.2 7.16 0.388 12.24 0.64 -46.1 1.17 4.2
RP-06-87 RP-06-87 4/10/2002 09:00 09:30 0.4 7.12 2.649 13.36 7.87 -23.8 7.98 4.2

RP-07-S (30) RP-07-30 5/3/2002 11:00 12:15 0.2 6.37 0.985 13.99 2.11 9.1 1.27 4.6
RP-07-1 (55) RP-07-55 5/3/2002 12:15 13:00 0.2 6.39 1.444 16.23 2.61 -1.0 15.2 3.8
_RP-07-D (8'lL RP-07-84 5/3/2002 13:15 14:00 0.2 6.60 5.806 16.14 4.04 53.8 163 0.0

RP-07-B (119) RP-07-119 5/3/2002 09:30 10:58 0.2 6.45 3.099 14.65 0.66 -11.8 1.33 0.2
RPW-02 RPW-02 4/12/2002 09:00 09:50 0.2 7.35 0.419 15.90 1.66 -29.7 3.40 2.2
w-03-1 W-03-1 4/8/2002 13:20 14:15 0.2 5.79 4.387 15.78 0.91 -46.5 11.3 7.8

RPAC
Focused Spring 2002 'Groundwater Characterization Event GMR
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TABLE 4
Groundwater Field Measurements

Focused Spring 2002 Groundwater Characterization Event
RPAC - Portland Site

Purge Dissolved
Field Sheet Database Site Approx. Approx. Rate pH Specific Temp Oxygen ORP Turbidity Ferrous

Well Number 10 Date Start Time Finish Time (L1min) (SU) Conductivity (mS) (C) (mg/L) (mV) (NTUs) Iron (mg/L)

W-04-89 W-04-89 4/8/2002 14:45 15:30 0.3 6.89 0.573 14.97 0.49 -48.5 27.5 4.0
W-08 W-08 4/17/2002 09:00 09:50 0.3 6.69 6.791 14.28 0.14 215.7 3

5.56 4.8
W-08-74 W-08-74 4/16/2002 13:20 14:10 0.3 7.26 0.695 13.80 4.40 23.4 1.67 5.0
W-09-116 W-09-116 4/15/2002 14:00 15:20 0.3 6.87 2.333 13.95 3.85 24.6 332 3.0
W-11-B W-11-B 4/9/2002 09:45 11:45 0.3 7.25 2.72 13.62 7.14 -54.5 16.5 4.6
W-11-D W-11-D 4/9/2002 09:15 10:15 0.3 6.97 3.86 14.99 5.03 -29.4 500 2.8--
W-11-1 W-11-1 4/9/2002 11:30 12:35 0.3 6.91 0.937 15.35 1.26 -59.6 1.33 5.2
W-11-S W-11-S 4/9/2002 11:02 12:55 0.3 12.34 1.084 11.53 233 -57.9 1.47 0.0
W-15-D W-15-D 4/11/2002 11:45 12:30 0.2 6.37 0.584 14.31 1.35 -1.4 8.92 4.0
W-15-1 W-15-1 4/11/2002 09:00 10:20 0.3 6.41 3.357 17.03 1.24 -41.6 16.7 6.4
W-15-S W-15-S 4/11/2002 10:45 11:30 0.2 7.12 0.536 12.84 0.73 -19.9 1.01 0.0
W-16-31 W-16-31 4/8/2002 10:35 11:30 0.3 7.14 1.809 15.88 0.0 -129.4 68.2 6.4
W-16-1 W-16-1 4/8/2002 11:30 11:50 0.2 6.87 0.580 14.46 0.0 -74.4 11.0 6.0

W-18-D W-18-D 4/4/2002 09:00 09:48 0.3 7.33 0.257 13.35 2.75 -31.6 1.58 0.8

W-18-1 W-18-1 4/4/2002 10:45 12:30 0.2 6.59 0.226 13.41 0.44 -39.6 19.8 0.0

W-18-S W-18-S 4/4/2002 09:10 11:30 0.2 6.48 0.335 14.92 0.58 -45.3 3.26 00
W-19-D W-19-D 4/5/2002 08:30 09:45 0.2 6.65 3.609 14.48 0.00 -17.8 18.2 0.0

W-19-1 W-19-1 4/5/2002 08:30 11:00 0.3 6.52 4.648 15.52 0.003 -19.1 6.88 0.0
W-19-S W-19-S 4/5/2002 08:30 09:50 + -- - -- -- -- HT --

+

HT

ORP

L1min
BMP

SU

uS

C
mg/L
mV

Notes:

Well purged dry
Groundwater not tested for this parameter, or information is not applicable or was not recorded

Groundwater was too turbid to obtain readings

Out of range

Measurement suspect due to equipment-related problems

Very high turbidity (based on visual observation)
Oxidation-reduction potential

Liters per minute

Below measuring point
Standard pH units

MicroSiemens

Degrees Celsius

Milligrams per liter

Millivolts

a) Field measurements are indicative of steady state conditions and were the final measurements before groundwater sample collection.
b) Field measurements for pH, specific conductivity, temperature, dissolved oxygen, and ORP were collected using a YSI 600XL sonde and controller. Field turbidity
measurements were collected using a Hach model 21OOP portable turbidimeter. Ferrous iron measurements were obtained using a Hach field test kit.
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The exposure pathways most likely to be complete in the Level II Survey Area and,
therefore, the most useful in identifying unacceptable ecological heath risks are:

• Black-tailed deer are potentially exposed to surface water via direct ingestion of
surface water as drinking water. They also are potentially exposed to sediment

• No further ecological investigations at the ERA survey area;

• Continuation of the risk assessment process at the next level; or

• Undertake (beyond Level I only) a removal or remedial action.

The NDL Level II AERA integrates information on impacted media, Constituent of

Potential Ecological Concern (CPECs), ecological receptors, preliminary candidate
assessment endpoints, and known ecological effects into a set of complete exposure

pathways likely to contribute to ecological risk at the Survey Area. This information
can be to support one of three Technical/Management Decision Points (TMDPs) at the

Site:
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Surface water and sediment are the potentially impacted media identified in this NDL

Level II AERA. The only CPEC identified is total dioxin expressed as equivalent

2,3,7,8-TCDD TEQ. Site-specific ecological receptors identified for the Level II Survey
Area were: black-tailed deer, beaver, great blue heron, common merganser, and
mallard. The preliminary candidate assessment endpoints are: protection of terrestrial
mammalian wildlife (black-tail deer and beaver) and water birds (great blue heron,
common merganser, and mallard) from adverse effects to growth, reproduction or
survival at the population level.

This North Doane Lake Level II Aquatic Ecological Risk Assessment (NDL Level II
AERA) was prepared by AMEC Earth and Environmental, Inc. (AMEC) in accordance
with Department of Environmental Quality (DEQ) guidelines. A Level I ERA for the

terrestrial component of the ecological risk assessment was performed by DEQ and is
included in the RI Work Plan prepared by E&E on behalf of DEQ (RIWP) (DEQ 1999).

The northeastern portion of the Property (NDL area) is the only area that contains
terrestrial habitat. Due to the area's small size and marginal habitat quality, DEQ

(1999) concluded that a Level II ERA is not warranted for the terrestrial habitat.
Without completing a Level I Aquatic ERA, DEQ also concluded that a Level II ERA is

warranted for the aquatic ecosystem in the NDL area and the Willamette River. This
Level II ERA evaluates the potential risk associated with NDL. The Level II ERA for

the Willamette River will be completed at a later date.
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• The mallard is potentially exposed to surface water via direct ingestion and dermal

absorption, and to sediment via direct ingestion.

• The common merganser is potentially exposed to surface water via direct ingestion

and dermal absorption; sediment via direct ingestion; and ingestion of CPECs in

food.

• The great blue heron is potentially exposed to surface water via direct ingestion;

sediment via direct ingestion; and indirect ingestion of CPECs in prey and food

items. Dermal absorption of CPECs in surface water and sediment are also

potentially complete pathways, but these pathways are expected to be minor and

unlikely to pose a measurable risk.

(via ingestion) and surface water (via dermal absorption), but these pathways are

expected to be minor and unlikely to pose a measurable risk.

• Beaver are potentially exposed to surface water via direct ingestion and dermal

absorption. They also are exposed to sediment (via ingestion and dermal

exposure), though these pathways are expected to be minor and unlikely to pose a

measurable risk.
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Based on the current information, RPAC proposes to perform a modified Level III / IV

ERA for the Level II ERA Survey Area to focus the ecological risk assessment on the
health effects of total dioxin expressed as equivalent 2,3,7,8-TCDD TEO (the only

CPEC) on the five preliminary candidate assessment endpoints. The scope of work
for the modified Level III / IV ERA will be provided in the NDL Level III / IV ERA Work

Plan. This work plan is anticipated to be completed in Spring 2003, and it is

anticipated that the work plan will include sampling of surface water, sediment and
tissue of biota for select COPCs.
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• The site-specific Health and Safety Plan (HASP) dated June 13, 2001-(AMEC,
2001c); and

• The site-specific Revised Quality Assurance Project Plan (QAPP) dated June 13,
2001 (AMEC, 2001d).

This NDL Level II AERA was prepared by AMEC Earth and Environmental, Inc.
(AMEC). The RPAC property is located at 6200 N.W. St. Helens Road in Portland,

Oregon (see Figure 1). The geographic area evaluated in the Level II ERA (Level II
ERA Survey Area) includes North Doane Lake (NDL) and the North Drainage Pond

(NDP) area. This area is part of the RPAC Site and is adjacent to the northeast corner

of the RPAC property (Figure 2). The purpose of this NDL Level II AERA is to collect
and present those data and information needed to support effective risk management

decisions for the Site. This NDL Level II AERA considers methodologies set forth in

the Oregon Department of Environmental Quality's (DEQ's) Guidance for Ecological
Risk Assessment (1998,2000,2001) and EPA guidance on risk assessment. This
NDL Level II AERA also follows the protocol and procedures, as applicable, described

in the following:

• The Consent Order (the Order) between the DEQ and RPAC dated July 8, 1999;

• Remedial Investigation Work Plan (RIWP) prepared by Ecology and Environment,

Inc. (E&E) on behalf of DEQ (DEQ, 1999);

• The Draft Remaining Remedial Investigation Work Plan (Draft RRIWP) (AMEC,
2001a);

• The Final RPAC Project Management Plan (PMP) (AMEC, 2001b);

• DEQ's letter dated January 18, 2001 in response to the Draft RRIWP;

• RPAC's Response dated February 5, 2002 to DEQ's January 18, 2002 letter;

• RPAC's Second Response dated March 19, 2002 to DEQ's January 18, 2002
letter;

• The Level II ERA Site Survey Field Sampling Plan (FSP) dated April 1, 2002
(AMEC, 2002);

Page 1
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The DEQ ERA process consists of four distinct levels:
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6. Evaluate the potential for unacceptable site-related ecological risk.

4. Define ecologically appropriate assessment endpoints;

1. Provide a comprehensive site description;

To accomplish these NDL Level II AERA objectives, RPAC completed three main

tasks:

Page 2
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5. Establish potential exposure links (Le., transport pathways) between CPECs and
site-specific potential receptors by means of a preliminary conceptual site model
(CSM); and

3. Describe the physiochemical and toxicological properties of each CPEC, the
related exposure pathways, and the potential adverse effects associated with each

CPEC;

2. Identify: (a) site-specific ecologically important potential receptors; (b) relevant and
complete exposure pathways between each source media of concern and these
receptors; and (c) constituents of potential ecological concern (CPECs) from

among the constituents of interest (COls) previously identified for the Site;

• No further ecological investigations at the ERA survey area, or

• Continuation of the risk assessment process at the next level, or

• Undertake (beyond Level I only) a removal or remedial action.

Within and between these levels are a number of Technical/Management Decision

Points (TMDPs). Based on the information developed and presented within a given

level, these TMDPs determine one of three recommendations:

A Levell Scoping ERA was conducted for the RPAC Site by DEQ (1999). Based on

the Levell ERA results (described in Section 1.3 below), the DEQ concluded a Level II
ERA was needed. Six objectives were identified by DEQ for the NDL Level II AERA

(DEQ, 2001):

• Level IV Field Baseline

• Level I Scoping

• Level II Screening

• Level III Baseline

Project No.: 0-61M-10703-0rrask 23
K:\10000\1 0700\10703\Task 23 Era\Level 2 Era\Levelli
Era.Doc

Department of Environmental Quality
RPAC - Portland Site
North Doane Lake Level II Aquatic Ecological Risk Assessment

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006873



3. NDL Level II AERA results were evaluated and summarized (Section 3.0).

1. Existing information was reviewed (Sections 1.1 through 1.3);

2. A site survey was conducted (Section 2.0); and

1.1 Site Description and History

Page 3
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NDL receives inflow from groundwater, stormwater runoff, and from one or more
intermittent streams originating from higher elevations west of the railroad tracks and

Highway 30. Under high water level conditions, discharge from NDL flows into a large-

Inflow to WDL has historically included runoff from the RPAC facility, received via a

drainage ditch leading from near the RPAC facility to the south end of the lake (the

Lake Area Drainage Ditch). Stormwater runoff from the immediate area of the

drainage ditch is currently directed to WDL. Historically, WDL outflow was directed to

a drainage ditch extending from the north end of the lake to the Willamette River;

however, this discharge was stopped in 1980 and the lake currently has no surface

discharge. Water discharges from WDL to groundwater and is lost through

evaporation. It is anticipated that WDL will be filled in as part of the site remedy;

therefore, WDL is not included in the Level II ERA Survey Area.

Surface water bodies at the RPAC Site currently include West Doane Lake (WDL),

NDL, and a drainage pond (NDP) located north of NDL. The current understanding of
hydrologic interaction between these water bodies is discussed below. A detailed

study of the hydrology and hydrogeology of this area is in progress. When complete, it
will be incorporated into the report for the Groundwater Transport Evaluation, which is

part of the RPAC Site RI activities.

Conclusions for the Level II ERA Survey Area were developed based on the results of

these three tasks (see Section 4.0). DEQ (2001) also recommended that a regional

map, a local map, and maps illustrating various site features accompany the Level II

ERA. These maps are included as Figures 1 and 2.

This section briefly describes the RPAC Site's physical features and relevant aspects

of the Site's history. The area surrounding the RPAC property was once dominated by

lakes, including Kittridqe and Doane Lakes, which were interconnected through

sloughs. Kittridge and Doane Lakes were filled as industrial development in the area

occurred. The Tualatin Mountains adjoin the industrially developed area to the

southwest and reach elevations of approximately 1,100 feet above mean sea level at

their peak.
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2.0 SITE SURVEY

1.2 Summary of Levell ERA

diameter pipe at the lake's northwest corner that directs flow into the NDP. Surface

water from NDL also discharges to groundwater and is subject to evaporation.

Without completing a Level I Aquatic ERA, DEQ also concluded that a Level II ERA is

warranted for the NDL and Willamette River aquatic ecosystems. This Level II ERA
only evaluates the potential risk associated with NDL. The Level II ERA for the
Willamette River will be completed at a later date. The required scoping information
that would have been collected for NDL during a Level I ERA, had such been

performed, is incorporated into this NDLLevel II AERA.

Page 4
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The principal objective of the Level II ERA Site Survey was to verify and supplement
existing information on wildlife and plant species presence and habitat condition.
General habitat condition, plant species presence, plant community composition,
percent plant cover, and signs or sightirigs of mammals, birds, amphibians, and
reptiles were noted. Presence or potential presence of Federal and State protected
"special status" receptors were noted, as was the presence of invasive plant species
and non-native mammals, birds, amphibians, and reptiles. Direct observations and
habitat evaluation model techniques were used in compiling the initial list of potential
ecological (wildlife) receptors (PERs) for the ERA.

A Level I ERA for the terrestrial component of the ecological risk assessment was

performed by DEQ and is included in the RIWP (DEQ 1999). The northeastern portion
of the Site (NDL and NDP area) is the only area that contains some terrestrial habitat.

Blackberry bushes, grass, and wild peas provide the dominant plant cover in this

habitat. While deer (Odocoileus hemionus), nutria (Myocastor coypus), and beaver

(Castor canadensis) occur on the Site, the area is too small (approximately 13 acres)

to support populations of these larger animals. Due to the area's small size and
marginal habitat quality, the potential for significant terrestrial ecological risks to wildlife
populations is considered unlikely. DEQ (1999) concluded that a Level II ERA is not
warranted for the terrestrial habitat.

The NDP receives inflow from NDL via the pipe mentioned above, from an intermittent

stream west of the pond, and potentially from groundwater. TheNDP discharges to an
84-inch-diameter pipe installed by the City of Portland (City) that directs flow to the

Willamette River via City Outfall 22C, located just north of the steel railroad bridge.

The pond water is also subject to evaporation. The NDP will be included considered

part of NDL in this risk evaluation, due to their proximity and the direct surface water
flow from NDL to NDP.

Project No.: 0-61M-10703-0/Task 23
K:\10000\10700\10703\Task 23 Era\Level 2 Era\Levelli
Era.Doc

Department of Environmental Quality
RPAC - Portland Site
North Doane Lake Level II Aquatic Ecological Risk Assessment

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006875



2.1 Habitat Mapping

The Level II ERA Site Survey was conducted during three time periods (March 15,
2002, May 23, 2002, and June 17, 2002) and involved the following specific tasks:

AMEC and a subcontracted biologist from Environmental Site & Assessment (ES&A)
conducted the Level II ERA Site Survey during Spring 2002, when plant and wildlife

species diversity and numbers of individuals were expected to be maximal.

• Mapping habitats;

• Identifying PERs present in each habitat; and

• Completing quantitative habitat suitability models for selected PERs.

Page 5
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Terrestrial - Wooded Habitat Unit: A strip of wooded habitat runs along the railroad

track on the southeast side of the survey area (Photo 1). Also, a small stand of trees
grows along the northern border of the survey area (Figure 2, Photo 2). This habitat
type covers approximately 2.5 acres or 18% of the survey area. Black cottonwood
(Populus balsamifera spp. trichocarpa), red alder (Alnus rubra), and big-leaf maple
(Acer macrophyllum) are the dominant tree species (Photo 3). The typical diameter at
breast height (DBH) of these trees is 3 to 12 inches (Photo 4). English Ivy (Hedera

The purpose of habitat mapping is to delineate and characterize wildlife habitat type

and condition in the survey area (NDL and NDP). AMEC and DEQ agreed that a Level
II Terrestrial ERA was not warranted and that a Level 2 Aquatic ERA was the
appropriate next step for the Site (see Section 1.2). The habitat mapping is part of
scoping information that would have been collected for NDL during a Level I Aquatic
ERA, had such been performed. Therefore, the habitat mapping is incorporated into
this NDL Level II AERA. The survey area was mapped according to habitat units listed
in DEQ's ERA guidance for Levell Scoping (DEQ 1998). Completed Levell Scoping
Attachments providing details for each of these habitat units can be found in Appendix
B. Five primary habitat types were identified for the Level II ERA Survey Area:

wooded; scrub/shrub; wetland; aquatic lentic (non-flowing); and aquatic lotic (flowing).
Figure 2 illustrates the geographic extent of each habitat unit within the survey area.
Site descriptions for each habitat type are summarized below. The location where
each of the numbered photos was taken, and the direction in which each photo was
taken are shown on Figure 2.

A summary of data collected during the Level II ERA Site Survey, including a list of
identified aquatic and terrestrial plants and animals, and signs of a given animal's
presence (e.g., tracks in mud), is provided in Tables 1 and 2. Photographs of the area

and vicinity are also included in Appendix A.
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helix) is a dominant understory species in this habitat. Flora and fauna observed or

considered likely to be present in this habitat type are listed in Tables 1 and 2.

Aquatic - Lentic Habitat Unit: Lentic habitats are non-flowing water bodies such as
lakes, ponds, and reservoirs. NDL is the lentic habitat of the survey area (Photos 2,
and 12 - 15) and represents approximately 54% of the area surveyed or 7 acres

(Figure 2). Nutria (Myocastor coypus), mallards (Anas platyrhynchos), and Canada
geese (Branta canadensis) are the most common species observed in NDL. Black

tailed deer (Odocoileus hemionus) tracks and great blue heron (Ardea herodias) tracks
were identified at the border of NDL. Flora and fauna observed in these wetland areas
or considered likely to be present are listed in Tables 1 and 2.

Terrestrial - Scrub/Shrub Habitat Unit: This habitat unit is composed of shrub and

scrub vegetation and covers approximately 2.5 acres or 18% of the survey area. It has
been altered by humans at some time in the past and currently is not regularly
managed. This habitat type surrounds the NDP and occupies the non-forested banks
of NDL (Figure 2 and Photos 5 - 7). Plant species found in this habitat are typical
weed species, such as Scotchbroom (Cytisus scoparius) and Himalayan blackberry

(Rubus discolor) (Photos 2, 8, and 9). Flora and fauna observed or considered likely
to be present in this habitat type are listed in Tables 1 and 2.

Aquatic - Lotic Habitat Unit: Lotic habitats are flowing water bodies such as rivers,
streams, intermittent streams, or dry washes. The lotic habitat in the survey area
(Figure 2) is the NDP (Photos 16 -18 on Figure 2). During Fall 2001, this area was

better characterized as a deeply pooled pond area; however, winter floods appear to
have deposited a large gravel bar in the "pond" and it is now better characterized as a

lotic habitat. Lotic habitat for the survey area covers approximately 0.1% of the area
surveyed and is characterized by a narrow, shallow stream, which flows into a culvert.
Flora and fauna observed in this habitat or considered likely to be present are listed in
Tables 1 and 2.
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Aquatic - Wetland Habitat Unit: Aquatic wetland habitats in the Level II ERA Survey

Area were identified but not formally delineated. There are three variables in

identifying or delineating wetlands: vegetation; soil type; and hydrology (United States

Corps of Engineers, 1987). Vegetation and hydrology were used to identify wetlands
during the Site Survey. Soil type was, however, not classified (Photos 10 and 11).

Potential wetlands are identified in Figure 2 and represent approximately 10% of the

area surveyed (approximately 1 acre). Species found here are common obligatory
wetland species such as softstem bulrush (Schoenoplectus tabernaemontani), sedge

(Carex spp.), reed canary grass (Phalaris arundinacea), and Himalayan blackberries.
Flora and fauna observed or considered likely to be present in these wetland areas are
listed in Tables 1 and 2.
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These documents are included in the above order in Appendix C.

1. Direct observation of wildlife species at the time of the Site Survey;

2.2 Identifying Potential Ecological Receptors (PERs)

Three primary lines of evidence were used to identify new PERs and confirm/refute the
presence of wildlife species previously identified:
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A primary objective of the Level II ERA Site Survey was to determine whether any
wildlife or plant species currently listed in ONHP's database of threatened,
endangered, and "sensitive" species, are present or likely to occur in the Level" ERA

• Woodward-Clyde Consultants species surveys (June 1993 and January 1995); and

• Table 1 from RPAC - Portland Site Natural Resources Evaluation conducted by
Environmental Science & Assessment LLC (ES&A), (2002).

• Oregon Natural Heritage Program (ONHP) Database Search, October 15, 2001;

• Oregon Department of Fish and Wildlife (ODFW) Survey Letter for NDL, December

10, 1996;

Flora and fauna identified from the March 15, 2002, May 23, 2002 and June 17, 2002
field surveys and other sources are presented in Tables 1 and 2, respectively. As
specified on Tables 1 and 2, other sources include:

The first two lines of evidence are qualitative in that they simply list without quantifying
numbers of wildlife individuals present. The third line of evidence (habitat

identification) uses a quantitative method to assess the likelihood of a given species in
a given habitat and is discussed in the next section.

2. Physical evidence that wildlife species have at one time physically been in the

Level II ERA Survey Area (such as nests, game trails, or scat); and

3. Identification of appropriate habitat in the Level II ERA Survey Area needed to

support wildlife species.

Prior to conducting the Level II ERA Site Survey, a list of all wildlife species previously

identified was compiled. Wildlife species not previously identified but potentially

present (e.g., American robins) (Turdus migratorius) were added to this list. Five fields
of information are included on the list: species common name; species scientific

name; species classification (e.g., mammal); indication of presence (e.g., direct

observation); and habitat unit where species was identified.
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2.2.1 Northern Red-legged Frog

Northern red-legged frogs typically are found in forested wetlands and breed in cool
well-shaded ponds, lakes, beaver ponds or slow streams, 1.6 to 6.6 feet (0.5 to 2
meters) deep. Their breeding season is in winter to early spring (Cockran and Thoms,
1996). The best method to determine presence or absence of northern red-legged
frogs is to survey for egg masses during middle to late February to mid-March

(depending on air and water temperature conditions in the Willamette Valley). Each

egg mass is usually attached to a submerged branch, stem, or other vegetation. Eggs
typically hatch in late March to April.

ODFW lists the northern red-legged frog as a State sensitive species and US Fish and

Wildlife Service (USFWS) lists them as a Federal "species of concern," The northern

red-legged frog may have habitat requirements similar to NDL and NDP. However,

according to the ONHP database, the northern red-legged frog was reportedly sighted
east of Northwest Mill Pond Road and West of MillerRoad (ONHP 2001, Appendix C).

This location is approximately 2.5 miles southwest of the Level II ERA Survey- Area on

the other side of Forest Park in a watershed completely unconnected to the Level II
ERA Survey Area. Despite this fact, particular attention was given to evaluating the
potential presence of this species using the first two lines of evidence.

The early egg-laying amphibians in this area of the Willamette Valley are the northern
red-legged frog, the long-toed salamander (Ambystoma macrodactylum), the Pacific
treefrog (Hyla regilla), and the northwestern salamander (Ambystoma gracile). Eggs
and egg masses of the northern red-legged frog are very distinctive from those of other
aquatic amphibians that may deposit eggs during the same time period. Northern red

legged frogs are the first amphibians to lay their eggs (late winter). The egg mass is a
soft jelly ball (but holds together when held in the palm of your hand), varying from

grapefruit to cantaloupe-sized mass. Individual eggs are black above and white below.
The eggs are very large and each has a wide layer of jelly. The egg is 3 millimeters
(mm) in diameter.
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Survey Area. ONHP defines "sensitive" wildlife species as those naturally-reproducing

native animals that may become threatened or endangered throughout all or any
significant portion of their range in Oregon, according to Oregon's Sensitive Species

Rule (OAR 635-100-040). Two amphibian species that are on the ONHP list as
"sensitive" species were sighted within 2 miles of the RPAC property. These two

species are the northern red-legged frog (Rana aurora aurora) and the northwestern
pond turtle (Clemmys marmorata marmorata). Because both species are commonly

associated with lakes and ponds, RPAC contracted ES&A to evaluate their potential

presence. The field survey results for these two species are summarized below and
detailed in ES&A's June 14, 2002 memorandum (Appendix E).
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The ES&A survey for northern red-legged frogs was conducted on March 15, 2002 and
involved the following items:

Northern red-legged frog tadpoles typically metamorphose in late Mayor June to early

July (Cockran and Thoms, 1996). Tadpoles eat aquatic algae and other organic
debris. Adults eat aquatic macroinvertebrates, beetles, isopods, and insect larvae
(Csuti, B. et.al., 1997).

During the March 15, 2002 ES&A survey, the water levels were very high in NDL,
which could have been the result of the newly constructed beaver dam at the
northwest corner of NDL. The outlet for water to flow from NDL to the NDP is located

in the northwest corner below the beaver dam. The beaver dam blocked the previous
water path to the outfall, and this resulted in a higher than previously observed water

Long-toed salamander eggs are large and surrounded by a thick jelly layer. The

masses are the size of a small plum and are often attached to a stem. Individual eggs
are black or brown above and white or cream below. The egg is 2 mm in diameter.

The distinctive characteristics are the egg mass size, egg size, and how the egg mass
is attached to the vegetation.
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• Surveying for northern red-legged frog egg masses within the water bodies in
question. Evaluating suitability of habitat in the area for all life stages of northern

red-legged frogs (hatchling, tadpole, juvenile, and adult).

• If egg masses are found, determine if they are in fact northern red-legged frog egg
masses. Long-toed salamanders and Northwestern salamanders may also be
laying their eggs during late February to mid-March.

• If northern red-legged frog egg masses are found, check for adults from late July to
early September.

Pacific treefrog eggs are in a soft, tight, rounded mass (up to 4 centimeters [cm] in

diameter). Each small egg has only a thin layer of jelly, so eggs are packed closely
together within the cluster. Individual eggs are tan to gray-brown above and yellow

gold or cream below. The egg is 1.5 rnrn in diameter. The distinctive characteristics

are the egg mass size, closely packed eggs in the mass, size of egg, and color.

Northwestern salamander eggs are massed in a very firm ball of jelly, which has a
.smooth or slightly wavy surface. Egg masses are small orange- to small grapefruit
sized. When first laid, the eggs are tan above and cream or pale gold below. Green
algae often grow inside the inner jelly layer of each egg. The egg is 2 mm in diameter.

The distinctive characteristics are the egg mass size, firmness of the mass, and egg
color.

Project No.: 0-61M-10703-0rrask 23
K:\10000\10700\10703\Task 23 Era\Level2 Era\Levelli
Era.Doc

Department of Environmental Quality
RPAC - Portland Site
North Doane Lake Level II Aquatic Ecological Risk Assessment

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00006880



2.3 Habitat Suitability Index Modeling

Northwestern Pond Turtles

A quantitative field assessment of habitats and their suitability for use by selected
wildlife species was performed using Habitat Suitability Index (HSI) models. HSI
models are routinely used by wildlife managers to evaluate habitat suitability for wildlife

level within the NOP. Because beaver dams in lotic settings often remain functional for

considerable periods of time, the NOL conditions encountered during the NOL Level II
AERA field activities are considered representative.
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The survey consisted of viewing the lake through binoculars and walking the perimeter

of the lake along a railroad easement. At the time of the pond turtle survey, numerous

areas of large woody debris could be seen scattered throughout the lake edges. The
abundance of large woody debris is an indication that this area provides suitable
habitat for turtles common in the Willamette Valley. The survey was conducted in
early afternoon. The weather was clear with a slight breeze with temperatures around
65°F. One large female painted turtle was found basking on a large log during the field

survey (Figure 2). No other turtles were observed.

A survey for northwestern pond turtles was conducted on May 23, 2002 at the NDL
site. The NOP was also surveyed for the potential presence of pond turtles; however,
due to the small size of the waterbody and shady conditions, this location was not
optimal for observing basking pond turtles. The entire perimeter of NOL was surveyed.
There are numerous areas within the lake that contain suitable basking platforms (e.g.,

floating logs) where turtles might be found during suitable weather conditions.

The northwestern pond turtle and the painted turtle (Chrysemys picta) are the two
native freshwater turtles in the Pacific Northwest. The painted turtle is common and

the northwestern pond turtle is listed as a State "sensitive" species. Effort was made

to determine which, if either, of these species is present in the survey area. The best
time to survey for the northwestern pond turtle is during a sunny day (above 60°F) in

early spring. Ouring this time, turtles have emerged from hibernation and can be found
basking in the immediate area in which they have over-wintered.

Northern red-legged frog egg masses were not found during the field survey. No egg
masses of any kind were found within the areas surveyed. Suitable habitat is not

present in the swift waters of NOP. Habitat is present at NOL to support all life stages
of northern red-legged frogs (hatchling, tadpole, juvenile, and adult). This habitat

includes moist deciduous forests and forested wetlands along well-shaded pond or

lake edges (Cockran and Thoms, 1996).
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1. Identifying scenarios where habitat value is important;

2. Providing supplemental habitat information collected under procedures described

in Sections 3.1 and 3.2 of this NDL Level II AERA;

4. Providing data to generate spatially explicit descriptions of habitat quality as

appropriate for specific assessment endpoints.

3. Guiding selection of appropriate PERs and candidate endpoint receptors (Tasks 4
and 6, respectively, of DEQ's Level II ERA process); and
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Habitat information collected during the Level II ERA Site Survey was used as input to
the calculations performed in the HSI modeling activities. The following five wildlife
species were chosen for habitat suitability modeling for the RPAC Level II ERA Site
Survey: mallard; great blue heron; beaver (Castor canadensis); black-tailed deer; and.
Mallards require aquatic habitat in either forested or non-forested areas. Great blue
herons require aquatic habitat and prefer aquatic habitats near forested areas.
Beavers require aquatic habitat with woody and herbaceous vegetation. These
species were chosen because the habitat required by each of these species.is present
in the Level II ERA Survey Area; therefore, they could be potential ecological

receptors. For the deer HSI, the white-tailed deer (Odocoileus virginianus) H.SI model
was used as a surrogate for the black-tailed deer that is common in the area and use

habitat similar to that of the white-tailed deer. The HIS models, as well as further
description on habitat requirements foreach species, are presented in Appendix D.

HSI models were originally developed by the USFWS in the early 1980's in order to

provide standardized methods to document the quality and quantity of habitat for
selected wildlife species. HSI models are based on measurements of particular

variables (habitat attributes) judged necessary for important life requisites of individual
species, such as habitat type, habitat structure, suitable foraging substrate, and spatial

arrangements between habitat features. HSI models are unique compared to other
wildlife management models in that HSI models are constrained to habitat information
only, with an emphasis on quantitative relationships between key environmental
variables and habitat suitability. HSlspecies' models vary in generality and precision,

due in part to the amount of available quantitative habitat information and the frequent
qualitative nature of the existing information. Each variable is entered into a
mathematical formula, or formulas, to determine a final HSI score from 0.0 to 1.0
(optimal). The higher the HSI score, the more suitable, or optimal the habitat in
question is for the particular species.

use as foraging and reproductive areas. Information provided by these HSI models is
expected to improve the ERA and exposure assessment for the RPAC Site by:
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Table 2.3: Summary of Habitat Suitability Index Results

3.0 SCREENING RESULTS

Information collected during the Site Survey and previously existing information were
the basis for the NDL Level II AERA analysis discussed in this section.

Diving ducks have been identified as present by ODFW (1996) and Woodward-Clyde

Consultants (1993) but have not been observed at the RPAC Site by AMEC or ES&A.

The DEQ RIWP (1999) includes diving ducks as an ecological receptor. An attempt

was made to complete an HSI model for a diving duck, but no applicable model was
available.
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Species ,HSI score

Mallard 0.6

Great Blue Heron ' 0.4

Beaver 0.8

White-tailed Deer 1.0

White-tailed deer received a high HSI score of 1.0 (Appendix 0, Table 0-4). This

indicates that the surrogate (black-tailed deer) for this species is likely to be present in
the Level II ERA Survey Area for extended periods of time. This is consistent with
visual observations of the common black-tailed deer in the Level II ERA Survey Area
during Site visits.

HSI scores for the Site range between 0.0 and 1.0. A score of 1.0 represents high

quality habitat and a score of 0.0 represents unsuitable habitat. Mallard, beaver, and
great blue heron are all species typically found in partially developed urban to rural

habitats. HSI scores for these species were in the mid-range, indicating that habitat
quality in the Level II ERA Survey Area is fair but not ideal for these species (Appendix

0, Tables 0-1 to 0-3).

Table 2.3 presents the summary HSI scores for the five species selected for habitat

suitability analysis. A model overview, completed HSI data sheets, and HSI model
calculations for each species are presented in Appendix D. The principal literature
source for information provided in the Appendix 0 HSI model overview for each
species is available on-line (see USFWS HSI Model Biological Report for each species
at www.nwrc.gov/wdb/pub/hsi/hsiindex.htm). USFWS cautions that HSI models
.should be viewed as hypotheses of species-habitat relationships, rather than
statements of proven cause and effect relationships. Their value is to serve as a basis
for improved risk decision-making through increased understanding of habitat
relationships.
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3.2 Site-specific Ecological Receptors

Section 1.1 briefly describes the physical features of the RPAC Site prior to the Level II
Site Survey (Section 2.0). Five primary habitat types were identified for the Level II

ERA Survey Area: wooded; scrub/shrub; wetland; aquatic lentic (non-flowing); and
aquatic lotic (flowing). The percent cover of each habitat type is as follows: 18%

wooded; 18% scrub/shrub; 10% wetland; 54% non-flowing aquatic; and <1% flowing
aquatic habitat. Figure 2 illustrates the geographic area of each of these habitat types
within the Survey Area.

The dominant plants found in the Survey Area were reed canary grass, English ivy,

Himalayan blackberry, red alder, and black cottonwood. All but black cottonwood are
species common in disturbed areas. Reed canary grass, English ivy, and Himalayan

blackberry are non-native, invasive species that out-compete native vegetation. The
number and type of animals present in the Survey Area are representative of this

region. A more detailed description of habitats and species in the Survey Area was

provided in Section 2.0 above. Overall, the Level II ERA Survey Area represents

moderate to low value habitat to common native fauna.

In order to refine the list of potential ecological receptors identified in the RIWP (DEQ,
1999), AMEC requested information from ONHP (2002) on the known or suspected
presence of Federal and State listed species (Le., sensitive, threatened, and/or
endangered) and their habitats within a 2-mile radius of the Site. DEQ guidance
(1998) recommends contacting USFWS and ODFW for this information. However,
USFWS and ODFW were not contacted because they communicated to AMEC on
previous projects that they defer to ONHP. Photocopies of ONHP responses are

presented in Appendix C. According to the ONHP letter, 13 listed species were

identified within a 2-mile radius of the Site (Table 3.2).
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. Table 3.2: Federal and State Protected Species Listed by ONHP

Information on current distributions of each of the four salmonid species listed in Table
3.2 was obtained from the National Marine Fisheries Service (NMFS) status review for
each species. These status reviews contain the scientific information used by NMFS
to determine whether a species should be listed. Information within these status

reviews represents the most current and credible data.

Coho Salmon: The Lower Columbia River/Southwest Washington Coho salmon is a
federal candidate species and is listed in the State of Oregon as endangered. NMFS
(1995) identified the Clackamas River (a tributary of the Willamette) as the only water

body containing a viable population of potentially natural Coho. In 1999, Oregon listed
the Coho as endangered and identified the Sandy River (a tributary of the Columbia
River near Troutdale, Oregon) as a second water body containing a viable population

Common Name Scientific Name Federal Listed State Listed
Status Status

Coho salmon (Lower Columbia Oncorhynchus kisutch Candidate Endangered
River!SW Washington)

Chinook salmon (Lower Oncorhynchus tshawytscha Threatened Not Warranted
Columbia River spring run)

Chinook salmon (Lower Oncorhynchustshawytscha Threatened Sensitive-
Columbia River fall run) critical

Steelhead (Lower Columbia Oncorhynchus mykiss Threatened Sensitive-
River Winter Run) critical

Yellow-billed cuckoo Coccyzus americanus Candidate Sensitive-
critical

Tricolored blackbird Progne sibis Species of Sensitive-
Concern peripheral or

naturally rare

Pacific western big-eared bat Corynorhinus townsendii Species of Sensitive-
townsendii Concern critical

Pacific pallid bat Anthozous pallidus pacificus Species of Sensitive-
Concern vulnerable!

undetermined

Northern red-legged frog Rana aurora aurora Species of Sensitive-
Concern critical

Northwest pond turtle Clemmys marmorata Species of Sensitive-
marmorata Concern critical

White-topped aster Aster curtus Species of Threatened
Concern

Tall bugbane Cimicifuga elata Not Warranted Candidate

Bristly sedge Carex comosa Not Warranted Not Warranted
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Steelhead (winter run): The closest downstream population is approximately 25 miles

upstream from the Site, on the Clackamas River (NMFS, 1996). Furthermore, there is
no navigable channel between the Level II ERA Survey Area and the Willamette.

Therefore, the exposure pathway from potentially impacted media to spawning,
rearing, and migrating Coho salmon is incomplete.

of potentially natural Coho. Both of these locations are upstream from Portland.

Furthermore, the Level II ERA Survey Area can not be accessed by Coho salmon due
to a culvert. As there is no navigable channel between the Level II ERA Survey Area

and the Willamette, the exposure pathway from potentially impacted Site media to

spawning, rearing, and migrating Coho salmon is incomplete.

Chinook Salmon (fall run): According to NMFS's most recent data on populations of
fall run Chinook salmon (1998), fall run Chinook salmon are not present in the
Willamette River watershed. The closest fall Chinook population is in the Columbia
River watershed approximately 20 miles upstream at the confluence of the Columbia
River and Washougal River. Furthermore, there is no navigable channel between the

Level II ERA Survey Area and the Willamette. Therefore, the exposure pathway from
potentially impacted Site media to-spawning, rearing, and migrating Coho salmon is

incomplete.

Yellow-billed Cuckoo: The yellow-billed cuckoowas last reported in Portland in 1985,
where it was identified by sound along the Columbia River from the mouth of the
Willamette River north to the Portland Airport (ONHP, 2001). The yellow-billed cuckoo
has not been observed in Portland Harbor. In 1985 it was heard calling; however, it

was not visually identified (ONHP, 2001). Prior to 1985, the yellow-billed cuckoo had
not been observed in Portland since 1940, when two birds were seen (ONHP, 2001).

The typical range of the yellow-billed cuckoo includes San Francisco, Southern
California, Arizona, and Utah (Stokes, 1996). Oregon is not a part of its typical range.
Populations in the western and central regions are on the decline (Stokes, 1996).
Given this evidence, it is unlikely that the yellow-billed cuckoo is present in the Level II
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Chinook Salmon (spring run): As with other salmonids, spring and fall run Chinook are

recognized as two separate species under the Endangered Species Act (ESA);

therefore they must be addressed separately in this Level II AERA. The spring run
Chinook primarily spawn in upstream reaches of rivers and streams (NMFS, 1998).

The closest population of spring run Chinook is approximately 40 miles upstream from
the Site in the headwaters of the Molalla River (NMFS, 1998). Furthermore, the Level
II ERA Survey Area can not be accessed by spring run Chinook salmon due to a
culvert. As there is no navigable channel between the Level II ERA Survey Area and
the Willamette, the exposure pathway from potentially impacted Site media to

spawning, rearing, and migrating Coho salmon is incomplete.
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Survey Area. Therefore, the exposure pathway from potentially impacted Site media

to the yellow-billed cuckoo is incomplete.

Pacific Pallid Bat: The only sighting of a Pacific pallid bat in Portland occurred in mid
August, 1927 when a large number of Pacific pallid bats were seen flying around a
church tower. Since Pacific pallid bats have not been observed in the area for 75
years, it is extremely unlikely that they might ever be present at the Level II Survey
Area and, thus, there is no exposure pathway.

Pacific Western Big-Eared Bat: The last recorded sighting of a Pacific western big

eared bat in Oregon was in 1928. This specimen is part of the museum collection

housed at Puget Sound Museum of Natural History and was recorded as having been
collected from Tigard, Oregon. The cave reportedly occupied by the Pacific western

big-eared bat has been destroyed by vandals. The potential presence of Pacific
western big-eared bats at this Site is considered extremely unlikely and, thus, there is

no exposure pathway.

Tricolored Blackbird: The tricolored blackbird was last observed in 1985 at the St.

Johns Landfill near the confluence of the Willamette River and the Columbia River in
Portland (OHNP, 2001). Prior to 1985 only a handful of birds had inhabited the landfill

site since 1967 (Adamus et.al., 2001). The tricolored blackbird has not been observed
in Portland Harbor (ONHP, 2001). The colony observed at the St. Johns Landfill was
about 250 miles north of the next nearest nesting areas, which are in the Rogue River

Valley (ONHP, 2001). Given the historical sparse presence of the tricolored blackbird
in the Portland area, its potential occurrence at the Level II Survey Area is considered
unlikely. Therefore, the exposure pathway from potentially impacted media to the

tricolored blackbird is incomplete.
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Northern Red-legged Frog: Because suitable habitat for the northern red-legged frog

is present at the Site, a survey effort was conducted to further evaluate its potential
presence at the Level II Survey Area. According to the ONHP database, the nearest
northern red-legged frog sighting was approximately 2.5 miles southwest of the Level II
Survey Area, east of Northwest Mill Pond Road and west of Miller Road (ONHP 2001,

Appendix C). This location is on the other side of Forest Park in a watershed
completely unconnected to the Level II ERA Survey Area. Although the nearest known

northern red-legged frog presence is 2.5 miles away, a survey for northern red-legged
frog egg masses within the waterbodies in question was conducted on March 15,
2002. The best method to determine the presence of northern red-legged frogs is to

survey for egg masses from mid- to late February to mid-March. No northern red
legged frog egg masses were found during the field survey. In fact, no egg masses of
any kind were found within the Level II Survey Area. Suitable habitat is present at
NDL to support all life stages of the northern red-legged frog; however, it appears that
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• Habitat type in which each species is found: It is desirable for the ecological
receptors to be associated with all major habitat types found on the site;

The Site survey was used to evaluate the potential presence of ONHP listed species,
as well as other sensitive receptors defined in Task 4(b) of the Level I guidance (DEQ,
1998). Selection of site-specific ecological receptors was based on the following

criteria:

White-topped Aster: White-topped aster was last observed in Portland in 1898
(OHNP, 2001). It is assumed that this plant population has been extirpated. The

potential for this plant to occur at the site is extremely unlikely and, thus, there is no
exposure pathway.

this habitat is not being utilized. Based on the current information provided by ONHP
and the results of the northern red-legged frog survey, the potential for the northern
red-legged frog to be present at the Level II Survey Area is considered unlikely and,

thus, there is no exposure pathway.
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Bristly Sedge (also known as Longhair Sedge): Bristly Sedge was last observed in

Portland in 1887 (ONHP, 2001). Currently, Oregon is not part of its typical range
(NRCS, 2002). Since it has been over 100 years since the Bristly Sedge has been
observed in Oregon, it is extremely unlikely that it might be present at the Level II
Survey Area and, thus, there is no exposure pathway.

Tall Bugbane: Tall Bugbane was last observed in Portland in 1904 (ONHP, 2001).
Tall Bugbane is found in moist forests at low to middle elevations from southern British
Columbia south to northwestern Oregon. Given that Tall Bugbane has not been
observed in Portland for nearly 100 years and that Portland is on the edge of its
potential habitat, the potential presence of this plant at the Site is extremely unlikely
and, thus, there is no exposure pathway.

Northwestern Pond Turtle: The northwestern pond turtle is listed as a State "sensitive"

species. Because of its listed status and its known presence in the Portland Area
(ONHP, 2001), a survey was conducted to determine its potential occurrence in the

Level II Survey Area. The best time to survey for the northwestern pond turtle is
during a sunny day (above 60°F) in early spring. A survey for northwestern pond

turtles was conducted on May 23, 2002 at NDL and NDP. The weather was clear with
temperatures around 65°F. During the survey, the only turtle observed was one large

female painted turtle. Based on information gathered during the field visit, the potential
for northwestern pond turtles to occur at the Level II Survey Area is considered unlikely

and, thus, there is no exposure pathway.
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• Black-tailed deer were selected because they are herbivorous mammals that do
not submerse themselves in aquatic habitats, but use terrestrial and aquatic habitat
present in the Level II ERA Survey Area to meet their life requisites;

• Beavers were selected because they are herbivorous aquatic mammals that
submerse themselves in aquatic habitats, and use terrestrial and aquatic habitat
present in the Level II ERA Survey Area to meet their life requisites;

• Great blue heron were selected because they are piscivorous (fish-eating) aquatic
birds that do not submerse themselves in aquatic habitats, but use terrestrial and
aquatic habitat present in the Level II ERA Survey Area to meet their life requisites;

• Degree to which organisms are likely to be exposed to potentially impacted media:
Potential exposure is defined primarily by habitat requirements, and susceptibility
is scored according to the dependence of a species on the potentially

contaminated media. Species judged to be most susceptible will be selected as
ecological receptors;

• Taxonomic classification: It is desirable for animals from different vertebrate
categories (e.g., birds and mammals) to be represented in the list of ecological

receptors;

• Trophic status(food source): Potential susceptibility to bioaccumulative
compounds is indicated by trophic status, and those species judged to be most

susceptible will be selected as ecological receptors;

• Human value: Those species with a high potential for significant consumptive use
are considered for ecological receptor selection. Also, endangered and threatened

species are considered to have a high value to humans and would have a high

priority for ecological receptor selection;

• Site presence: Confirmed site presence is desirable, in order that the ecological
receptors be considered relevant for assessment of site-related impacts (assuming

that no species is absent due to toxic effects); and

• HSI score: An HSI score of 0.3 and above indicates the presence of suitable
habitat on the site for potential use by a species. It is, thus, another factor
indicating the relevance of a particular species for the assessment of potential site

related constituent effects.

Based on the above criteria, the ecological receptors proposed in the RIWP (DEQ
1999), and the reported field data, the following species were selected as
representative site-specific potential ecological receptors for the NDLLevel II AERA:
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3.3.1 Statistical Analysis

3.3 Constituents of Potential Ecological Concern

These species were selected as the endpoint receptors for the candidate assessment

endpoints (Section 3.6).

The CEPC selection process includes three steps: statistical analysis of Site data;
calculation of an Environmental Concentration (EC); and screening of COls. Each of

these steps is discussed separately in the following sections.
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The surface water and sediment data sets were analyzed using SiteStat®, a
commercially available statistics software package. The summary includes the total

number of samples analyzed for a given constituent, the number of times the
constituent was detected, minimum concentration, arithmetic mean, geometric mean,
maximum method detection limit (MOL), maximum concentration, standard error, the
90% upper confidence limit (90% UCL) of the arithmetic mean concentration, the
logarithmic 90% UCL, and an analysis of distribution type at the 99% confidencelevel.

The analysis of distribution type used the Wilk Shapiro Test when the sample size was
less than 50 and the D'Agostino Test when the sample size was greater than 50. If the
distribution type is "normal", the 90% UCL is used in the EC selection process (Section

3.3.2). However, if the distribution type is "lognormal", "unknown" or
"normal/lognormal", the logarithmic 90% UCL is used instead in the EC selection
process. Tables 3 and 4 present a statistical summary of surface water and sediment
COl concentration data, respectively.

NDL surface water and sediment were selected as media of potential concern in the

RIWP (DEQ, 1999); therefore, surface water and sediment analytical results were

evaluated as part of the NDL Level II AERA. Constituent concentrations from surface
water collected from August 1986 through February 1995 were used in this evaluation
and represent all surface water samples for NDL collected to date for laboratory

analysis. Constituent concentrations from sediment samples collected in NDL (July
1986 through February 1995) were used in this evaluation and represent all sediment
samples for NDL collected to date for laboratory analysis.

• Common mergansers were selected because they are piscivorous aquatic birds

that submerse themselves in aquatic habitats, and use terrestrial and aquatic

habitat present in the Level II ERA Survey Area to meet their life requisites; and

• Mallard ducks were selected because they are omnivorous aquatic birds that use
terrestrial and aquatic habitat present in the Level II ERA Survey Area to meet their

life requisites.
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1. Assuming the COl is present at the MOL;

3. Assuming a concentration of one-half the MOL.

2. Assuming the COl is not present and the concentration is zero; or

3.3.2 Calculation of the Environmental Concentration
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In some cases, the 90% UCL may exceed the maximum concentration detected for
certain constituents. As EPA's Risk Assessment Guidance for Superfund, Volume I,
Human Health Evaluation Manual (Part A) (1989) explains:

An EC is a constituent-specific and media-specific upper-bound estimate of the

concentration that a given receptor is likely to contact on a regular basis. According to
OEQ guidance (Section (8)(a) of Levell! - Screening, OEQ, 2001), the 90% UCL is

most frequently utilized as the EC in surface water and sediment. The 90% UCL was
calculated for each CPEC in accordance with EPA algorithms (EPA Supplemental
Guidance to RAGS: Calculating the Concentration Term, 1992). EPA (1992) states
that the distribution of a data set be identified as either a normal or lognormal
distribution, and the appropriate distribution selected for the EC calculation. Therefore,
the 90% UCL or the logarithmic 90% UCL was used for the EC, as appropriate, and
90% UCL of either the normal or lognormal distribution was referred to simply as the
90% UCL.

While the first or third alternative may result in a biased (high) EC because the
chemical may be absent altogether, the bias is likely to be less with alternative 3 than
alternative 1. Using a concentration of zero or one-half the detection limit may also

result in a biased (low) EC because the chemical could be present, but at a level below
laboratory capabilities to detect and quantify the concentration, though as above, the

bias will be less with alternative 3. Consequently, for this assessment, when a
constituent for any given chemical analysis was not detected in a given sample, it was
assumed to be present at a concentration equal to one-half the MOL concentration.

Samples from the various media were analyzed by OEQ- or EPA-approved laboratory

methods designed to quantify the constituents' concentrations in each abiotic
environmental medium. As a result of the analytical procedures, a constituent may be
detected in a sample and its concentration measured, or detected but not able to be
quantified, or not detected at all. The data sets include several constituents that were
detected in some of the samples but not all of them (e.g., 32 surface water samples
were analyzed for benzo(a)pyrene, but benzo(a)pyrene was detected in only 1
sample). Alternatives for the treatment of non-detect analytical results include:
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Chemistry-Toxicity Screen

Frequency of Detection

Background Concentration

3.3.3 Screening of Constituents of Interest
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DEQ gUidance recommends a chemistry-toxicity screen be performed in order to
assess the "potential for risk to be posed by exposure to: (a) individual COls, (b)

multiple COIs simultaneously within a given medium, and (c) individual or multiple
COls within different media" (DEQ, 2001). Each of these is discussed separately
below.

Naturally occurring or non-anthropogenic constituents such as metals can be
eliminated if they are below naturally-occurring background levels (OAR 340-122
045(6)). None of the COls in surface water or sediment were screened out using this
procedure, because site-specific background data have not been collected to date.

If a cal was detected in less than 5% of the samples site-wide in a given medium, it

was not selected as a CPEC (DEQ, 2001). None of the COls were detected at a
frequency of less than 5%; therefore, no cal was screened-out using this procedure.

Therefore, in circumstances where the maximum concentration is lower than the 90%

UCL, the maximum concentration replaces the 90% UCL as the EC for both surface
water and sediment.

OAR 340-122-080(5) allows for pre-baseline screening of constituents. Prior to the

screening process, constituents detected at a site are designated as COIs. COls are
screened in the NDL Level" AERA on the basis of frequency of detection, background
levels and a chemistry-toxicity evaluation to determine whether they qualify as CPECs.
COls eliminated through the screening process require no further risk evaluation.

COls not eliminated through the screening process are considered CPECs that should
be carried forward in the ERA. All constituents detected at least once were considered

in the selection process for CPECs. Each of the screening procedures for surface
water and sediment is described below.

"If there is great variability in measured or modeled concentration values (such as

when too few samples are taken or when model inputs are uncertain), the upper
confidence limit on the average concentration will be high, and conceivably could be

above the maximum detected or modeled value. In these cases, the maximum
detected or modeled value should be used to estimate exposure concentrations." (pg.
6-22)
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COls in Surface Water and Sediment

Bioaccumulation Screen

Multiple COls in a Given Medium

Tij= EC.;- SLV
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DEQ (2001) suggests that a bioaccumulation screen be performed for persistent
bioaccumulative toxins (PBTs) such as dioxins and mercury. Dioxins are the PBTs
that have been analyzed for and detected at this Site. Total dioxin expressed as

DEQ guidance (2001) also suggests a screening to determine if a given cal should be
retained as a CPEC because its cumulative toxicity in multiple media exceeds an.
unacceptable threshold. This screening is performed by summing the Tij values for all

media for a given cal. No COls were retained as new CPECs in any media through
this evaluation (Table 5).

The DEQ (2001) guidance indicates that the chemistry-toxicity screen for multiple

COls in a given medium be conducted by comparing the ratio of Tij /T, to (1/Nij) X Q,

except when Tj < Q, where T, is the sum of Tijs (or the ratios of the ECs to the SLVs for

each Cal), and Nij is the total number of COls in the medium of interest. The

screening for multiple COls in a given medium was performed for common aquatic
species that are likely to be exposed to surface water and sediment (Table 5). Lead
and manganese were retained as new CPECs in a given medium through this
evaluation.

DEQ Screening Level Values (SLVs) (2001) were used for the surface water and
sediment chemistry-toxicity screen. Tables 3 and 4 summarize which SLVs were used

for the chemistry-toxicity screens of each data set. The DEQ (2001) guidance states
that the chemistry-toxicity screen for individual COlscan be conducted by calculating

the ratio of the EC to the SLV, which is referred to in the guidance as a Tij . This is
illustrated in the following equation:

The Tij is then compared to Q, which has a value of 1 for sites where threatened or
endangered species are found, and a value of 5 for sites with no threatened or
endangered species. No threatened or endangered species were identified in the

Level II Survey Area (Section 3.2). Therefore, the Ti/s calculated for surface water and
sediment in Tables 3 and 4 were compared to a Q of 5 in Table 5. The following
CPECs were identified in the individual cal screening: the toxicity equivalent for

2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD TEQ); barium; cadmium; and zinc)
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2. A retention or transport medium (e.g., groundwater);

CPEC Selection Summary

4. An exposure route (e.g., dermal contact with surface water).

1. A source and mechanism of chemical release (e.g., spills);
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The Level I ERA identified complete exposure pathways for surface water and
sediment only. Pathways for groundwater and soil in the Level \I Survey Area were

If anyone of the components is missing, the pathway is not considered complete and,
therefore, no risk will be evaluated for that pathway.

3. A point of potential contact with the impacted medium, referred to as the exposure

point (e.g., surface water); and

The following COls were identified as CPECs: barium, cadmium, lead, manganese,

zinc, and total dioxin expressed as equivalent 2,3,7,8-TCDD TEO (Table 5). However,
RPAC has reviewed extensive historical information regarding products and raw

materials for the RPAC facility, and the five inorganic elements (barium, cadmium,
lead, manganese, and zinc) were not used at the facility. Therefore, total dioxin
expressed as equivalent 2,3,7,8-TCDD TEO is the only source-related CPEC and the
only CPEC selected through the DEO guidance-driven Level II ERA process for the
RPAC NDL ERA.

DEO(2001) states that, "Only those pathways that are complete and are expected to
contribute substantially to exposures to ecologically important receptors should be
addressed." Complete pathways are defined by four components:

COls are screened on the basis of frequency of detection, background levels, and a
chemistry-toxicity evaluation to determine whether they qualify as CPECs. The
chemistry-toxicity evaluation assesses the "potential for risk to be posed by exposure
to: (a) individual COls, (b) multiple COls simultaneously within a given medium, and

(c) individual or multiple COls within different media". Therefore, if a cal is selected
as a CPEC in any of these steps in the chemistry-toxicity evaluation, it is selected as a

CPEC in all media of concern. In this case, if a cal is a CPEC in surface water,
sediment, or both, it will be a CPEC in surface water and sediment.

equivalent 2,3,7,8-TCDD TEO was retained as a CPEC because it is considered a

PST.
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3.5 Known Ecological Effects

• There is no access to groundwater until it reaches the Willamette River as surface

water.

In accordance with DEQ guidelines (2001), factors affecting the toxicological behavior

of CPECs with respect to the ecological receptors potentially present at the Site are
discussed below. The only CPEC selected in Section 3.3 is total dioxin expressed as

equivalent 2,3,7,8-TCDD TEQ.

eliminated from further consideration, because no point of potential contact between

potential ecological receptors and groundwater or soil was identified in the Level I
ERA. Furthermore, direct exposure to groundwater and soil would not be expected to

contribute substantially to exposure for the following reasons:
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The DEQ guidance (2001) identifies the following exposure routes for surface water,

sediment, or the food chain that may contribute substantially to exposure: direct
contact; root contact; and ingestion. Terrestrial plants are not ecological receptors of

concern in this NDL Level II AERA; therefore, root contact by terrestrial plants is not
considered to contribute substantially to exposure. The following surface water,
sediment, and food chain exposure pathways discussed by DEQ (2001, Table 1) are
identified as potentially complete:

• Exposure to impacted soils could only occur in the upland RPAC Property, which is

outside the Level II Survey Area and represents low quality habitat and was
eliminated as an area of potential ecological concern in the Level I ERA.

The likelihood that receptors are exposed to CPECs capable of bioaccumulation
and/or biomagnification within the food chain (an indirect/secondary exposure

pathway) was identified as unknown in the Level I ERA. The dietary exposure
pathway for CPECs capable of bioaccumulating and/or biomagnifying is retained as a

possible complete pathway in the NDL Level II AERA for PBTs.

• Direct contact with surface water by aquatic ecological receptors;

• Ingestion of surface water by terrestrial and aquatic ecological receptors;

• Direct contact with sediment by aquatic ecological receptors;

• Ingestion of sediment by aquatic ecological receptors; and

• Ingestion of aquatic and terrestrial species by higher trophic level terrestrial and

aquatic consumers.
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Plants take up only a small amount of COOs through their roots (ASTOR, 1998). Most

COOs on plants come from pesticide application or atmospheric deposition. Animals

feeding on these plants can accumulate COOs in their body tissues and milk. COOs
can also biomagnify in the aquatic food chain (ASTOR, 1998). COOs can be stored in
body fat and the liver for years. 2,3,7,8-TCOO and other highly chlorinated COOs are
found in higher concentrations in fat than other COOs, such as OCOOs and TrCOOs.
2,3,7,8-TCOO breaks down very slowly in animals. It can take 7 to 12 years for half of

it to be removed (ASTOR, 1998).

Animal studies suggest that 2,3,7,8-TCOO has a negative effect on the reproductive

system and development (ASTOR, 1998). COOs that do not have chlorine atoms in

the 2,3, 7,and 8 positions are less toxic than 2,3,7,8-TCOO (ASTOR, 1998). COOs
that have chlorines in the 2, 3, 7, and 8 positions have effects that are similar to
2,3,7,8-TCOO, but higher doses are required before negative effects occur. There is a
difference in sensitivity among animals for some effects. In some animals such as
rats, rabbits, minks, hamsters, and guinea pigs a single large dose of 2,3,7,8-TCOO
can cause death (ASTOR, 1998). Exposure of some animals to non-lethal doses of
2,3,7,8-TCOO has resulted in weight-loss, biochemical and degenerative changes in
the liver, hair loss, swelling of the face, weakened immune systems, and moderate to
severe chloracne (ASTOR, 1998). Chloracne is a severe skin disease with acne-like
lesions. Chloracne is the most common result of human exposure to at least 10 times

average background levels of 2,3,7,8-TCOO. Other effects include: red skin rashes;

2,3,7,8-TCOO belongs to a family of 75 chlorinated dibenzo-dioxin (COD) compounds

referred to as polychlorinated dioxins (ASTOR, 1998). COOs have varying harmful

effects. 2,3,7,8-TCOO is most toxic COD to animals (ASTOR, 1998). COOs have
natural and antropogenic sources. COOs are naturally released during forest fires and

volcanic activity. COOs may be produced in sanitary sewage treatment systems and

in many industrial processes, including during the chlorine bleaching process used by
pulp and paper mills. Industrial, municipal, and domestic incineration and combustion

of fossil fuels also produce COOs. COOs are produced as a byproduct of the

manufacture of 2,4,5-TCP. 2,4,5-TCP was used to produce 2,4,5-T, which was used

as an herbicide and a component of agent orange (ASTOR, 1998). Combustion and
incineration release ash-like particles containing COOs into the air, which ultimately

settle out from the air. Larger particles are deposited near the source while smaller
particles may be transported larger distances. COOs in soil will bind to the soil and are
not likely to contaminate groundwater. However, other chemicals that might be
present at contaminated sites may dissolve COOs, making it easier for them to move
through soil and into the groundwater (ASTOR, 1998). A small portion of COOs can be

broken down by sunlight and atmospheric chemicals (ASTOR, 1998).
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3.7 Preliminary Ecological Conceptual Site Model

3.6 Candidate Assessment Endpoints

discoloration; excessive body hair; and alteration in the liver's ability to metabolize

hemoglobin, lipids, sugar, and protein (ASTOR, 1998).

This section integrates information on impacted media, CPECs, ecological receptors,
preliminary candidate assessment endpoints, and known ecological effects into a set
of complete exposure pathways likely to contribute to ecological risk at the Survey
Area. This NDL Level II AERA assumes potentially impacted media consist of surface
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Reproduction at the population level was selected as the measurable attribute for each
of these proposed endpoint receptors because there are no threatened or endangered
species at the Survey Area. Therefore, the health of the population, not the individual,

is the appropriate level of protection.

Final selection of assessment endpoints, if necessary, is completed during Task (1) of

the Level III Baseline ERA. This section is intended to begin focusing the risk
assessment on site-specific ecological features and resources should such an

assessment be warranted. An assessment endpoint consists of two primary
components: an endpoint receptor (e.g., great blue heron) and a measurable attribute

(e.g., reproductive success). Assessment endpoints can be expressed at the
individual, population, community, or ecosystem level. Based on information collected

to date, candidate assessment endpoints for the NDL ERA are: protection of
terrestrial mammalian wildlife (black-tail deer and beaver) and water birds (great blue
heron, common merganser, and mallard) from adverse effects to growth, reproduction

or survival at the population level. Five site-specific wildlife species were selected as

endpoint receptors. The black-tailed deer (an herbivorous mammal) was selected as

an endpoint receptor because it has an HSI score greater than 0.3, it represents a
unique feeding guild, and it is present year-round at the Site. The beaver (an

herbivorous mammal) was selected as an endpoint receptor because it has an HSI

score greater than 0.3, it represents a unique feeding guild, and it is present year
round at the Site. The great blue heron (avian piscivore) was selected as an endpoint

receptor because it has an HSI score greater than 0.3, it represents a unique feeding
guild; it is proposed in the RIWP (DEQ, 1999) as an entity to protect, and it is present
year-round at the Site. The common merganser (avian piscivore) was selected as an
endpoint receptor because it is proposed in the RIWP (DEQ, 1999) as an entity to
protect and it is present year-round at the Site. Th'e mallard (avian omnivore) was
selected as an endpoint receptor because it has an HSI score greater than 0.3, it

represents a unique feeding guild; it is proposed in the RIWP (DEQ, 1999) as an entity
to protect, and it is present year-round at the Site.
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4.0 CONCLUSIONS

• The mallard is potentially exposed to surface water via direct ingestion and dermal
absorption, and to sediment via direct ingestion.

Figure 3 illustrates the potentially complete exposure pathways for these ecological

receptor endpoints for the NDL ERA.

water and sediment (Section 1.3). Total dioxin expressed as equivalent 2,3,7,8-TCDD
TEO was identified as the only CPEC (Section 3.3). Site-specific ecological receptors

identified for the Level II Survey Area are black-tailed deer, beaver, great blue heron,

common merganser, and mallard (Section 3.2). Preliminary candidate assessment

endpoints are those identified in (Section 3.6). This information assists in focusing on
the following exposure pathways, which are most likely to be complete (Section 3.4):
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Based on the current information, RPAC proposes to perform a modified Level III / IV
ERA for the Level II ERA Survey Area to focus the ecological risk assessment on the
health effects of total dioxin expressed as equivalent 2,3,7,8-TCDD TEO (the only
CPEC) on the five preliminary candidate assessment endpoints. The preliminary
candidate assessment endpoints are: protection of terrestrial mammalian wildlife
(black-tail deer and beaver) and water birds (great blue heron, common merganser,
and mallard) from adverse effects to growth, reproduction or survival at the population
level. The exposure pathways most likely to be complete and, therefore, the most
useful in identifying unacceptable ecological heath risks are:

• The great blue heron is potentially exposed to surface water via direct ingestion;

sediment via direct ingestion; and indirect ingestion of CPECs in prey and food
items. Dermal absorption of CPECs in surface water and sediment are also
potentially complete pathways, but these pathways are expected to be minor and

unlikely to pose a measurable risk.

• The common merganser is potentially exposed to surface water via direct ingestion
and dermal absorption; sediment via direct ingestion; and ingestion of CPECs in
food.

• Black-tailed deer are potentially exposed to surface water via direct ingestion of
surface water as drinking water. They also are potentially exposed to sediment
(via ingestion) and surface water (via dermal absorption), but these pathways are

expected to be minor and unlikely to pose a measurable risk.

• Beaver are potentially exposed to surface water via direct ingestion and dermal
absorption. They also are exposed to sediment (via ingestion and dermal
exposure), though these pathways are expected to be minor and unlikely to pose a

measurable risk.
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The scope of work for the modified Level III / IV ERA will be provided in the NDL Level
III/IV ERA Work Plan. This work plan is anticipated to be completed in Spring 2003.

• The mallard is potentially exposed to surface water via direct ingestion and dermal

absorption, and to sediment via direct ingestion.

• Black-tailed deer are potentially exposed to surface water via direct ingestion of
surface water as drinking water. They also are potentially exposed to sediment·
(via ingestion) and surface water (via dermal absorption), but these pathways are

expected to be minor and unlikely to pose a measurable risk.

• Beaver are potentially exposed to surface water via direct ingestion and dermal
absorption. They also are exposed to sediment (via ingestion and dermal
exposure), though these pathways are expected to be minor and unlikely to pose a

measurable risk.

• The great blue heron is potentially exposed to surface water via direct ingestion;
sediment via direct ingestion; and indirect ingestion of CPECs in prey and food

items. Dermal absorption of CPECs in surface water and sediment are also
potentially complete pathways, but these pathways are expected to be minor and

unlikely to pose a measurable risk.

• The common merganser is potentially exposed to surface water via direct ingestion
and dermal absorption; sediment via direct ingestion; and ingestion of CPECs in

food.
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Department of Environmental Quality, October 4, 2001.
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LIMITATIONS

This report was prepared exclusively for RPAC by AMEC Earth & Environmental, Inc.

(AMEC). The quality of information, and conclusions contained herein, are consistent

with the level of effort involved in AMEC services and based on: i) information

available at the time of preparation; ii) data supplied by outside sources; and iii) the

assumptions, conditions and qualifications set forth in this report. This report is

intended to be used by RPAC only, subject to the terms and conditions of its contract

with AMEC. Any other use of, or reliance on, this report by any third party is at that

party's sole risk.

Department of Environmental Quality
RPAC - Portland Site
North Doane Lake Level II Aquatic Ecological RiskAssessment
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TABLE 1
List of Flora Identified
RPAC - Portland Site

Indication of
Common Name Scientific Name Classification Presence*
Reed canary grass' Phalaris arundinacea grass 1,5

Tall fescue Lolium arundinaceum grass 5

Tall oatgrass Arrhenatherum elatius grass 2

Velvetgrass Holcus lanatus grass 2

Bittersweet nightshade' Solanum dulcamara herb 2,5

Bracken fern Pteridium aquilinum herb 2

Chickory Cichorium intybus herb 2

Field horsetail Equisetum arvense herb 2

Common duckweed Lemna minor herb 2

Common St. John's-wort Hypericum perforatum herb 2

Creeping buttercup Ranunculus repens herb 2

English ivy' Hedera helix herb 1

Field mustard Brassica rapa herb 2

Lady fern Athyrium filix-femina herb 2

Field bindweed Convolvulus arvensis herb 2

Oxeye daisy Leucanthemum vulgare herb 2

Pacific waterleaf Hydrophy/lum tenuipes herb 2

Youth on age Tolmiea menziesii herb 2

Queen Anne's lace Daucus carota herb 2

Red clover Trifolium pratense herb 2

Rose spirea Spiraea douglasii var. douglasii herb 2

Stinging nettle Urlica dioica herb 2

Tall bugbane Cimicifuga elata herb 4

Western swordfern Polystichum munitum herb 1

Wooly hedgenettle Stachys byzantina herb 2

Yellow salsify Tragopogon dubius herb 2

Soft rush (Lamp rush) Juncus effusus var. brunneus rush 2

Longhair sedge Carex comosa sedge 4

Slough sedge Carex obnupta " sedge 2

Canada thistle Cirsium arvense shrub 2

California blackberry Rubus ursinus spp. Macropetalus shrub 2

English holly /lex aquafolium shrub 2

Cutleaf blackberry Rubus laciniatus shrub 2

California hazelnut Corylus comuta var. califomica shrub 5

Himalayan blackberry' Rubus discolor shrub 1,5

Nootka rose Rosa nutkana shrub 2

Tall oregon grape (Hollyleaved barberry) Mahonia aquifolium shrub 2

Pacific poison oak Toxicodendron diversilobum shrub 2,5

Red elderberry Sambucus racemosa shrub 5

Redflower Currant Ribes sanguineum shrub 2

Redosier dogwood Comus sericea shrub 2,5

Rose Rosa spp shrub 5

Scotch broom' Cytisus scoparius shrub 2,5

Common snowberry Symphoricarpos albus shrub 2

Unidentified hawthorn Crataegus spp. shrub 5

Willow spp. Salix spp. shrub 5

Big leaf maple Acer macrophy/lum tree 1,5

I
RPAC
Level II Ecological Risk Assessment
K:\10703\Task 23 ERA\Level 2 ERA\SPECIES\plants

October 14, 2002
0-61M-10703-0rrask 23
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TABLE 1
List of Flora Identified
RPAC - Portland Site

Indication of
Common Name Scientific Name Classification Presence*

Birch Betula spp. tree 5

Sweet cherry Prunus avium tree 5

Bitter cherry Prunus emarginata tree 5

Black cottonwood Populus balsamifera spp. Trichocarpa tree 1,5

Douglas fir Psuedotsuga menziesii tree 2

Englis holly flex aquifolium tree 2,5

Pacific madrone Arbutus menziesii tree 2,5

Oregon ash Fraxinus latifolia tree 2,5

Oregon white oak Quercus garryana tree 5

Red alder Alnus rubra tree 1,5

Vine maple Acer circinatum tree 2,5

* KEY FOR INDICATION OF PRESENCE

1- observed- dominant species

2- observed

3- ODFW, December 1996

4- ONHP, October 2001

5- Woodward-Clyde Surveys, 1993,1995

I
RPAC
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TABLE 2
Ust of Fauna Identified

RPAC - Portland Site

Indication of
Common Name Scientific Name Classification Presence*
Bullfrog Rana catesbeiana amphibian 5,7
Red Legged Frog Rana a. aurora amphibian 5,6

Brown Bullhead Ictalurus nebulosus (Ameiurus nebulosus) fish 2

Carp Cyprinus carpio fish 2

Chinook Salmon Oncorhynchus tshawytscha fish 6

Coho Salmon Oncorhynchus kisutch fish 6

Steelhead Oncorhynchus mykiss fish 6

Stickleback unknown fish 7

Beaver Castor canadensis mammal 2,7

Black-tailed or mule deer Odocoileus hemionus mammal 1,4,7

California Ground Squirrel Spermophilusbeecheyi mammal 7

Nutria' or coypu Myocastor coypus mammal 1,5,7

Pacific Pallid Bat Antrozous pallidus pacificus mammal 6

Pacific Western Big-eared Bat Plecotus townsendii mammal 6

Racoon Procyon lotor mammal 5,7

White-tailed deer Odocoileus virginianus mammal 2

Northwestern Pond Turtle C/emmys marmorata marmorata reptile 6

Painted Turtle Chrysemys picta reptile 2,5

American or Common Crow Corvus brachyrhynchos bird 7

American Goldfinch Carduelis tristis bird 7

American Robin Turdus migratorius bird 2,7

Baltimore Oreole Icterus galbula bird 7

Barn Swallow Hirundo rustica bird 7

Bewicks Wren Thryomanes bewickii bird 7

Black-headed Grosbeak Pheuciticus melanocephalus bird 7

Brown-headed cowbird Molothrus ater bird 7

Bufflehead Bucephala albeola bird 5,7

Bushtit Psaltriparus minimus bird 7

Canada Goose Branta canadensis bird 1,7

Common Yellowthroat Geothlypis trichas bird 7

Downy Woodpecker Picoides pubesceus bird 7

Grasshopper Sparrow Ammodramus savannarum bird 7

Great Blue Heron Ardea herodias bird 2

European Starling Stumus vulgaris bird 7

Hooded Merganser Lophodytes cucul/atus bird 5

House Finch Carpodacus mexicanus bird 2,7

Killdeer Charadrius vociferus bird 7

Mallard Anas platyrhynchos bird 1,5,7

Mourning Dove Zenaida macroura bird 2,7

Orange-crowned Warbler Vermivora celata bird 7

Pied-billed Grebe Podllymbus podiceps bird 5

Red-winged Blackbird Age/aius phoeniceus bird 2,3,7

Ring-necked Duck Aythya col/aris bird 5,7

Rufus-sided towhee Pipilo erythrophthalmus bird 2,7

Scrub Jay Aphe/ocoma coeru/escens bird 7

Song Sparrow .. Me/ospiza me/odia bird 7

Spotted Sandpiper Actitis macularia bird 7

I
RPAC
Level II Ecological Risk Assessment
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October 14, 2002
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TABLE 2
List of Fauna Identified

RPAC - Portland Site

Indication of
Common Name Scientific Name Classification Presence*
Stellar Jay Cyanoeitta stelleri bird 2,7

Tree Swallow lridoproene bieolor bird 2,7

Tricolored Blackbird Agelaius tricolor bird 6
Turkey Vulture Cathartes aura bird 7

Violet-green swallow Tachycineta tha/assina bird 7

White-crowned Sparrow Zonotrichia leucophrys bird 7

Willow Fly Catcher Empidonax traillii bird 7

Wilsons Warbler Wilsonia pusilla bird 7

Wood Duck Aix sponsa bird 5

Yellow Billed Cuckoo Coccyzus americanus bird 6
Macroinvertebrate Helobdella sp. macroinvert 7
Macroinvertebrate Erpobdellidae punctata macroinvert 7
Macroinvertebrate Limnodrilus hoffmeisteri macroinvert 7
Macroinverlebrate Limnodrilus utiekemienus macroinvert 7
Macroinvertebrate lIyodrilus templetoni macro invert 7
Macroinvertebrate Oero sp. macroinvert 7
Macroinvertebrate Naissp. macroinvert 7
Macroinvertebrate Hyalella azteca macroinvert 7
Macroinvertebrate Crangonyx richmondensis richmondensis macro invert 7
Macroinvertebrate Haliplus sp. macroinvert 7
Macroinvertebrate Ephemeroptera macroinvert 7
Macroinvertebrate Oiptera macroinvert 7
Macroinvertebrate Ceratopogonidae sp. macroinvert 7
Macroinvertebrate Chironomus sp. macro invert 7
Macroinvertebrate Chironomidae macroinvert 7
Macroinvertebrate Chaoborus punctipennis macroinvert 7
Macroinvertebrate Chaoborus albipes macroinvert 7
Macroinvertebrate Chaoborus americanus macroinvert 7
Macroinvertebrate Stratiomyiidae macro invert 7
Macroinvertebrate Hydracarina sp. - macroinvert 7
Macroinvertebrate Sphaeriidae macroinvert 7
Macroinvertebrate Zoniagrion sp. macroinvert 7
Macroinvertebrate Muscuiium sp. macro invert 7
Macroinvertebrate Gyraulus sp. macroinvert 7
Macroinvertebrate Physella sp macroinvert 7
Macroinvertebrate Turbellaria sp. macroinvert 7
Macroinvertebrate Planariidae macroinvert 7
Cope pod Copepoda macroinvert 7
Ostracod Ostracoda macroinvert 7
Waterfleas Cladocera macro invert 7
nematode nematode macro invert 7
Water Boatmen Corixidae macroinvert 7
Backswimmers Notonectidae macroinvert 7

* KEY FOR INDICATION OF PRESENCE

1- observed- dominant species

2- observed

3- observed flying

4- tracks, burrows, sign of feeding

5- ODFW, December1996

6- ONHP,October 2001

7- Woodward-Clyde Surveys, 1993,1995

I
RPAC
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Logarithmic Maximum Log 90%
Frequency

Total # of Minimum Mean Standard Maximum 90% UCL Distribution 99% of EC SLV.
Analyte Hits

Samples (mg/kg) (mg/kg)
Mean

Deviation
MDL

(mg/kg) (mg/kg)
UCL

Condfidence Detection (mg/kg) (mg/kg)
Tij Ti/Tj

(mg/kg) (mg/kg) (mg/kg)
(%)

Dioxins
1,2,3,4,6,7,8-Heptachlorodibenzofurc 1 3 4.30E-08 2.07E-08 1.57E-08 1.94E-08 2.10E-08 4.30E-08 4.18E-08 6.03E-07 Normal/Lognormal 33 4.30E-08 NA NA NA

1,2,3,4,6,7,8-HpCDD 3 3 5.10E-08 8.50E-08 7.70E-08 4.81 E-08 O.OOE+OO 1.40E-07 1.37E-07 2.88E-07 Normal/Lognormal 100 1.40E-07 NA NA NA

2,3,7,8-TCDD 1 3 8.20E-09 3.95E-09 3.01 E-09 3.68E-09 3.70E-09 8.20E-09 7.96E-09 1.04E-07 Normal/Lognormal 33 8.20E-09 7.60E-06 1.08E-03 7.89E-05

2,3,7,8-TCDD TEQ 3 3 1.14E-09 4.77E-09 2.69E-09 6.01E-09 O.OOE+OO 1.17E-08 1.13E-08 6.11E-06 Normal/Lognormal 100 1.17E-08 7.60E-06 1.54E-03 1.13E-04

Heptachlorodibenzofuran 3 3 4.10E-08 9.17E-08 7.86E-08 6.14E-08 O.OOE+OO 1.60E-07 1.59E-07 6.95E-07 Normal/Lognormal 100 1.60E-07 NA NA NA

Heptachlorodibenzo-p-dioxins 3 3 1.40E-07 2.40E-07 2.16E-07 1.40E-07 O.OOE+OO 4.00E-07 3.92E-07 8.84E-07 Normal/Lognormal 100 4.00E-07 NA NA ' NA

Octachlorodibenzofuran 3 3 6.40E-08 1.05E-07 9.63E-08 5.67E-08 O.OOE+OO 1.70E-07 1.67E-07 3.25E-07 Normal/Lognormal 100 1.70E-07 NA NA NA

Octachlorodibenzo-p-dioxin 3 3 5.70E-07 9.37E-07 8.58E-07 4.95E·07 O.OOE+OO 1.50E-06 1.48E-06 2.81E-06 Normal/Lognormal 100 1.50E-06 NA NA NA

Tetrachlorodibenzofuran 1 3 6.10E-09 3.58E-09 3.21E-09 2.18E-09 4.70E-09 6.10E-09 5.96E-09 1.37E-08 Normal/Lognormal 33 6.10E-09 NA NA NA

Tetrachlorodibenzo-p-dioxin 1 3 8.20E-09 4.05E-09 3.17E-09 3.60E-09 4.30E-09 8.20E-09 7.97E-09 7.97E-08 Normal/Lognormal 33 8.20E-09 NA NA NA

Inorganics
Arsenic 3 7 6.40E-03 4.42E-03 3.83E-03 2.56E-03 5.00E-03 8.40E-03 5.82E-03 6.88E-03 Normal/Lognormal 43 6.88E-03 1.50E-01 4.59E-02 3.35E-03

Barium 1 1 2.27E-02 2.27E-02 2.27E-02 O.OOE+OO O.OOE+OO 2.27E-02 NA NA Unknown 100 2.27E-02 4.00E-03 5.68E+00 4.1SE-01

Calcium 1 1 1.74E+01 1.74E+01 1.74E+01 O.OOE+OO O.OOE+OO 1.74E+01 NA NA Unknown 100 1.74E+01 1.16E+02 1.50E-01 1.10E-02

Chromium 3 6 2.20E-03 1.58E-03 1.14E-03 1.29E-03 1.00E-03 3.60E-03 2.36E-03 4.82E-03 Normal/Lognormal 50 3.60E-03 1.10E-02 3.27E-01· 2.39E-02

Lead 2 7 8.10E-03 4.51 E-03 3.44E-03 3.96E-03 5.00E-03 1.20E-02 6.67E-03 8.55E-03 Lognormal 29 8.55E-03 2.50E-03 3.42E+00 2.50E-01

Magnesium 1 1 4.35E+OO 4.35E+00 4.35E+00 O.OOE+OO O.OOE+OO 4.35E+OO NA NA Unknown 100 4.35E+00 8.20E+01 5.30E-02 3.88E-03

Manganese 1 1 3.47E-01 3.47E-01 3.47E-01 O.OOE+OO O.OOE+OO 3.47E-01 NA NA Unknown 100 3.47E-01 1.20E-01 2.89E+00 2.11E-01

Sodium 1 1 3.60E+01 3.60E+01 3.60E+01 O.OOE+OO O.OOE+OO 3.60E+01 NA NA Unknown 100 3.60E+01 6.80E+02 5.29E-02 3.87E-03
Zinc 2 7 2.20E-02 1.29E-02 1.11E-02 7.29E-03 2.00E-02 2.40E-02 1.68E-02 2.08E-02 Normal/Lognormal 29 2.08E-02 1.20E-01 1.73E-01 1.27E-02
Pesticides
2,4,5-T 3 3 7.90E-03 8.57E-03 8.54E-03 8.33E-04 O.OOE+OO 9.50E-03 9.47E-03 9.61E-03 Normal/Lognormal 100 9.50E-03 NA NA NA
2,4-D 3 3 1.30E-01 1.40E-01 1.40E-01 1.00E-02 O.OOE+OO 1.50E-01 1.51E-01 1.52E-01 Normal/Lognormal 100 I 1.50E-01 NA NA NA
Silvex 3 3 1.40E-04 1.87E-04 1.83E-04 4.16E-05 O.OOE+OO 2.20E-04 . 2.32E-04 2.63E-04 Normal/Lognormal 100 2.20E-04 NA NA NA
Volatiles

,
I

Benzene 1 4 7.00E-04 9.25E-04 5.75E-04 1.07E-03 5.00E-03 7.00E-04 1.80E-03 1.32E-02 Normal/Lognormal 25 I 7.00E-04 1.30E-01 5.38E-03 3.94E-04
Chlorobenzene 3 7 7.60E-04 1.45E-03 1.25E-03 9.43E-04 5.00E-03 3.10E-03 1.96E-03 2.20E-03 Normal/Lognormal 43 2.20E-03 5.00E-02 4.41E-02 3.22E-03
o-Dichlorobenzene 3 3 3.40E-03 4.43E-03 4.26E-03 1.62E-03 O.OOE+OO 6.30E-03 6.20E-03 7.84E-03 Normal/Lognormal 100 \ 6.30E-03 1.40E-02 4.50E-01 3.29E-02
p-Dichlorobenzene 3 3 1.70E-03 2.17E-03 2.09E-03 7.23E-04 O.OOE+OO 3.00E-03 2.95E-03 3.57E-03 Normal/Lognormal 100 3.00E-03 1.50E-02 2.00E-01 1.46E-02
Toluene 1 4 1.00E-03 4.38E-04 3.54E-04 3.75E-04 5.00E-04 1.00E-03 7.45E-04 1.32E-03 Unknown 25 1.00E-03 9.80E-03 1.02E-01 7.46E-03
Xylene (total) 2 4 1.00E-03 7.75E-04 7.24E-04 3.20E-04 1.00E-03 1.10E-03 1.04E-03 1.30E-03 Normal/Lognormal 50 I 1.10E-03 1.30E-02 8.46E-02 6.19E-03

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Notes:
MDL: Method detection limit
UCL: Upper confidence limit
EC: Exposure concentration
SLV: Screening Level Value
Tij: Toxicity Ratio for cal i in medium)
Tj: Toxicity in medium i
Nij: Total number of i COIs in medium)
NA: Value not applicable/available

RPAC
Level II Ecological Risk Assessment
K:\10703\Task 23 ERA\Level 2 ERA\Data\EcoStat\Surface Water

TABLE 3
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Maximum Log 90%
Frequency

Analyte Hits
Total # of Minimum Mean Logarithmic Standard

MOL
Maximum 90% UCL

UCL
Distribution 99% of EC SLV r, Ti/TjSamples (mg/kg) (mg/kg) Mean (mg/kg) Deviation (mg/kg) (mg/kg) Condfidence Detection (mg/kg) (mg/kg)(mg/kg) (mg/kg)

(%)
Dioxins
1,2,3,4,6,7,8-Heptachlorodibenzofuran 5 5 1.30E-05 1.34E-05 1.34E-05 8.94E-07 O.OOE+OO 1.50E-05 1.40E-05 1.40E-05 Unknown 10,0 1.40E-05 NA NA NA
1,2,3,4,6,7,8-HpCDD 5 5 6.90E-05 6.98E-05 6.98E-05 4.47E-07 O.OOE+OO 7.00E-05 7.01 E-05 7.01 E-05 Unknown 10.0 7.00E-05 NA NA NA
2,3,7,8-TCDD 5 5 2.90E-06 4.20E-06 4.03E-06 1.32E-06 O.OOE+OO 6.00E-06 5.10E-06 5.53E-06 Normal/Lognormal 100 5.53E-06 8.50E-07 6.51E+00 6.02E-02
2,3,7,8-TCDD TEO 3 3 4.90E-06 6.81 E-06 6.64E-06 1.80E-06 O.OOE+OO 8.47E-06 8.77E-06 1.04E-05 Normal/Lognormal 100 8.47E-06 8.50E-07 9.96E+00 9.23E-Q2
2,3,7,8-Tetrachlorodibenzofuran 5 5 2.70E-06 6.04E-06 5.27E-06 3.13E-06 O.OOE+OO 9.40E-06 8.18E-06 1.22E-05 Normal/Lognormal 100 9.40E-06 NA NA NA
Heptachlorodibenzofuran 5 5 4.00E-05 4.18E-05 4.18E-05 1.64E-06 O.OOE+OO 4.30E-05 4.29E-05 4.30E-05 Unknown 100 4.30E-05 NA NA NA
Heptachlorodibenzo-p-dioxins 5 5 1.50E-04 1.52E-04 1.52E-04 4.47E-06 O.OOE+OO 1.60E-04 1.55E-04 1.55E-04 Unknown 10.0 1.55E-04 NA NA NA
Hexachlorodibenzofuran 5 5 2.00E-05 2.00E-05 2.00E-05 O.OOE+OO O.OOE+OO 2.00E-05 2.00E-05 2.00E-05 Unknown 100 2.00E-05 NA NA NA
Hexachlorodibenzo-p-dioxin 5 5 1.90E-05 2.24E-05 2.22E-05 3.21E-06 O.OOE+OO 2.60E-05 2.46E-05 2.50E-05 Normal/Lognormal 100 2.50E-05 NA NA NA
Octachlorodibenzofuran 5 5 3.50E-05 3.78E-05 3.77E-05 3.03E-06 O.OOE+OO 4.10E-05 3.99E-05 4.00E-05 Normal/Lognormal 100 4.00E-05 NA NA NA
Octachlorodibenzo-p-dioxin 5 5 6.50E-04 8.02E-04 7.98E-04 8.73E-05 O.OOE+OO 8.60E-04 8.62E-04 8.74E-04 Normal/Lognormal 10P 8.60E-04 NA NA NA
Pentachlorodibenzofuran 5 5 3.40E-05 5.32E-05 5.03E-05 1.95E-05 O.OOE+OO 8.00E-05 6.66E-05 7.49E-05 Normal/Lognormal 100 7.49E-05 NA NA NA
Pentachlorodibenzo-p-dioxin 3 5 6.40E-06 4.96E-06 4.03E-06 3.05E-06 3.50E-06 8.50E-06 7.05E-06 1.39E-05 Norrnal/Loqnormal 60 8.50E-06 NA NA NA
Tetrachlorodibenzofuran 5 5 6.10E-05 1.02E-04 9.57E-05 3.97E-05 O.OOE+OO 1.50E-04 1.30E-04 1.52E-04 Normal/Lognormal 100 1.50E-04 NA NA NA
Tetrachlorodibenzo-p-dioxin 5 5 3.70E-05 6.68E-05 6.14E-05 2.84E-05 O.OOE+OO 1.00E-04 8.63E-05 1.07E-04 Normal/Lognormal 100 1.00E-04 NA NA NA
Inorganics
Arsenic 5 5 1.04E+01 1.22E+01 1.20E+01 2.05E+00 O.OOE+OO 1.54E+01 1.36E+01 1.37E+01 Normal/Lognormal 100 1.37E+01 4.00E+00 3.44E+00 3.18E-02
Cadmium 5 5 1.80E-01 1.96E-01 1.95E-01 1.67E-02 O.OOE+OO 2.20E-01 2.07E-01 2.08E-01 Normal/Lognormal 100 2.08E-01 3.00E-03 6.94E+01 6.43E-01
Chromium 5 5 7.60E+00 8.80E+00 8.69E+00 1.55E+00 O.OOE+OO 1.05E+01 9.87E+00 1.00E+01 Normal/Lognormal 10.0 1.00E+01 3.70E+01 2.71E-01 2.51 E-03
Lead 5 5 2.58E+01 2.80E+01 2.77E+01 4.39E+00 O.OOE+OO 3.58E+01 3.10E+01 3.11E+01 Unknown 100 3.11E+01 3.50E+01 8.89E-01 8.23E-03
Zinc 5 5 3.43E+01 4.35E+01 4.25E+01 1.02E+01 O.OOE+OO 5.43E+01 5.05E+01 5.23E+01 Normal/Lognormal 10b 5.23E+01 3.00E+00 1.74E+01 1.62E-01
Volatiles I
Benzene 5 5 1.50E-03 2.32E-02 3.63E-03 4.85E-02 O.OOE+OO 1.10E-01 5.65E-02 3.73E+00 Unknown 100 1.10E-01 3.92E+00 2.81 E-02 2.60E-04
Chlorobenzene 6 10 6.20E-03 2.95E-01 1.07E-02 6.31E-01 4.00E-03 1.80E+00 5.71E-01 7.87E+01 Lognormal 6(j 1.80E+00 NA NA NA
o-Dichlorobenzene 2 5 7.10E-03 1.32E-02 4.79E-03 2.08E~02 1.00E-01 7.10E-03 2.75E-02 8.17E-01 Lognormal 4Q 7.10E-03 NA NA NA
p-Dichlorobenzene 3 5 1.40E-02 2.60E-02 7.22E-03 4.19E-02 2.00E-03 1.00E-01 5.47E-02 1.22E+01 Lognormal 6q 1.00E-01 NA NA NA

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Notes:
MOL: Method detection limit
UCL: Upper confidence limit
EC: Exposure concentration
SLV: Screening Level Value
Tij: Toxicity Ratio for COl i in medium)
Tj: Toxicity in medium i
Nij: Total number of i COls in medium)
NA: Value not applicable/available

RPAC
Level II Ecological Risk Assessment
K:\10703\Task 23 ERA\Level 2 ERA\Data\EcoStat\Sediment

TABLE 4
Statistical Summary and Comparison of NDL COl Sediment Concentration Data to Ecological Screening Level Values

RPAC - Portland Site

October 14, 2002
0-61M-10703-0rrask 23
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TABLE 5
Selection of CPECs

RPAC - Portland Site

No threatened or endangered species have been Identified In the Level 2 Sur.vey Area, therefore, Q - 5.

NT - Analyte not tested in this media
NO - Analyte was tested for but not detected in this media

Is Frequency of

Frequency of r, Detection >5? Is COl a
Analyte Medium

Detection (%)
r, tt, 1/Nij Is Tij > Q? CPEC?

Is TjjtT; > (1/N jj x Q)?1
2,3,7,8-TCDD Sediment 100 6.51E+00 6.02E-02 2.08E-01 YES
2,3,7,8-TCDD Surface Water 33 1.08E-03 7.89E-05 1.79E-01 NO
2,3,7,8-TCDD Total 100 6.51E+00 NA NA YES YES
2,3,7,8-TCDD TEQ Sediment 100 9.96E+00 9.23E-02 2.08E-01 YES
2,3,7,8-TCDD TEQ Surface Water 100 1.54E-03 1.13E-04 1.79E-01 NO
2,3,7,8-TCDD TEQ Total 100 9.97E+00 NA NA YES YES
Arsenic Sediment 100 3.44E+00 3.18E-02 2.08E-01 NO
Arsenic Surface Water 43 4.59E-02 3.35E-03 1.79E-01 NO
Arsenic Total 100 3.48E+00 NA NA NO no
Barium Sediment NT NT NT NT NT
Barium Surface Water 100 5.68E+00 4.15E-01 1.79E-01 YES
Barium Total 100 5.68E+00 NA NA YES YES
Benzene Sediment 100 4.81E-02 2.60E-04 2.08E-01 NO
Benzene Surface Water 25 5.38E-03 3.94E-04 1.79E-01 NO
Benzene Total 100 3.34E-02 NA NA NO no
Cadmium Sediment 100 6.94E+01 6.43E-01 2.08E-01 YES
Cadmium Surface Water 0 NO NO NO NO
Cadmium Total 100 6.94E+01 NA NA YES YES
Calcium Sediment NT NT NT NT NT
Calcium Surface Water 100 1.50E-01 1.10E-02 1.79E-01 NO
Calcium Total 100 1.50E-01 NA NA NO no .

Chlorobenzene Sediment 60 NA NA 4.17E-02 NO
Chlorobenzene Surface Water 43 4.41E-02 3.22E-03 1.79E-01 NO
Chiarobenzene Total 43 4.41E-02 NA NA NO no
Chromium Sediment 100 2.71E-01 2.51E-03 2.08E-01 NO
Chromium Surface Water 50 3.27E-01 2.39E-02 1.79E-01 NO
Chromium Total 100 5.99E-01 NA NA NO - no
Lead Sediment 100 8.89E-01 8.23E-03 2.08E-01 NO
Lead Surface Water 29 3.42E+00 2.50E-01 1.79E-01 YES
Lead Total 100 4.31E+00 NA NA NO YES
Magnesium Sediment NT NT NT NT NT'.Magnesium Surface Water 100 5.30E-02 3.88E-03 1.79E-01 NO
Magnesium Total 100 5.30E-02 NA NA NO no
Manganese Sediment NT NT NT NT . NT
Manganese Surface Water 100 2.89E+00 2.11E-01 1.79E-01 YES
Manganese Total 100 2.89E+00 NA NA NO YES
a-Dichlorobenzene Sediment 40 NA NA 4.17E-02 NO
a-Dichlorobenzene Surface Water 100 4.50E-01 3.29E-02 1.79E-01 NO
a-Dichlorobenzene Total 100 4.50E-01 NA NA NO no
p-Dichlorobenzene Sediment 60 NA NA 4.17E-02 NO
p-Dichlorobenzene Surface Water 100 2.00E-01 1.46E-02 1.79E-01 NO
p-Dichlorobenzene Total 100 2.00E-01 NA NA NO no
Sodium Sediment NT NT NT NT NT
Sodium Surface Water 100 5.29E-02 3.87E-03 1.79E-01 NO
Sodium Total 100 5.29E-02 NA NA NO no
Toluene Sediment 0 NO NO NO NO
Toluene Surface Water 25 1.02E-01 7.46E-03 1.79E-01 NO
Toluene Total 25 1.02E-01 NA NA NO no
Xylene (total) Sediment 0 NO NO NO NO
Xylene (total) Surface Water 50 8.46E-02 6.19E-03 1.79E-01 NO
Xylene (total) Total 50 8.46E-02 NA NA NO no
Zinc Sediment 100 1.74E+01 1.62E-01 2.08E-01 YES
Zinc Surface Water 29 1.73E-01 1.27E-02 1.79E-01 NO
Zinc Total 100 1.76E+01 NA NA YES YES

-

I
I
I
I
I
I
I

I
I

I

I
I

I

I
I
I

I
RPAC
Level II Ecological Risk Assessment
K:11107031Task 23 ERAILevel 2 ERAIDatalEcoStatlCPEC

October 14, 2002
0-61M-10703-0/Task 23
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Figure 3
Preliminary Ecological Conceptual Site Model
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APPENDIX A
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Terrestrial- wooded
habitat along train tracks.
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Photo 2:

Terrestrial- scrub/shrub
habitat in foreground.

•

7376 SW Durham Road Photograph Log Level 2 Ecological Risk Assessment
Portland, Oregon 97224 Project 161M·l 0703-T23 North Doane Lake Area
(503) 639 -3400 June 2002 RPAC - Portland Site

Ii503\ 620-7892 (fax) 1
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Photo 3:

Scrub! shrub habitat
in foreground .
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Photo 4:

Terrestrial- wooded
habitat.

7376 SW Durham Road Photograph Log Level 2 Ecological Risk Assessment
Portland, Oregon 97224 Project 161M-1 0703-T23 North Doane Lake Area
(503) 639-3400 June 2002 RPAC - Portland Site

.(503) 620-7892 (fax) 2
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Photo 5:

Terrestrial- scrub/shrub
habitatin foreground.
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Photo 6:

Terrestrial- scrub/shrub
habitat adjacent to
railroad tracks.

I
I

7376 SW Durham Road Photograph Log Level 2 Ecological Risk Assessment
Port land , Oregon 97224 Project 161M-l0703-T23 North Doane Lake A rea
(503) 639 -3400 June 2002 RPAC - Port land Site
i503l 620-7892 (fax) 3
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Photo 8:

Terrestrial- scrub/shrub
habitat in foreground.

Photo 7:

Illustration of terrestrial 
scrub/shrub habitat .
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7376 SW Durham Road Photograph Log Level 2 Ecological Risk Assessment
Port land , Oregon 97224 Project 161M-10703-T23 Nort h Doan e Lake Area

(503) 639-3400 June 2002 RPAC - Portland Site
(503) 620-7892 (fax) 4
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Photo 9:

Terrestrial - scrub/shrub
habitat in foreground.
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Photo 10:

Illustration of aquatic
wetland habitat.

7376 SW Durham Road Photograph Log Level 2 Ecological Risk Assessment
Port land, Oregon 97224 Project 161 M-10703-T23 North Doane Lake Area
(503) 639-3400 June 2002 RPAC - Portland Site

Ii503l 620-7892 (tax) 5

SCOEPA00006922



7376 SW Durham Road Photograph Log Level 2 Ecological Risk Assessment
Portland, Oregon 97224 Project 161M·l 0703-T23 North Doane Lake Area
(503) 639·3400 June 2002 RPAC - Portland Site

Ii503) 620-7892 (fax) 6
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Photo 12:

Illustration of aquatic
lentic habitat.
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Illustration of aquatic 
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7376 SW Durham Road Photograph Log Level 2 Ecological Risk Assessment
Portland. Oregon 97224 Project 161M-10703-T23 North Doane Lake Area
(503) 639-3400 June 2002 RPAC - Portland Site
(503\ 620-7892 ffax) 7
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Photo 14:

Illustration of aquatic 
lentic habitat.

Illustration of aquatic 
lentic habitat.
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Photo 15:

Aquatic - lentic habitat/
terrestrial- wooded
habitat.

Photo 16:

Illustration of aquatic 
lotic habitat (includes
gravel bar).

1

7376 SW Durham Road Photograph Log Level 2 Ecolog ical Risk Assessment
Portland, Oregon 97224 Project 161M-l 0703-T23 North Doane Lake Area
(503) 639 -3400 June 2002 RPAC· Portland Site

1;503\ 620-7892 (fax' 8
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Photo 18:

Aquatic - lotic habitat.

Photo 17:

Aquatic - lotic habitat
surroundedby scrub!
shrubandgrassland.
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APPENDIX B

Level I Ecological Risk Assessment Attachments
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I Site Name

Date of Site Visit
Site LocationI Site Visit Conducted by

Part 1

LEVEL I - SCOPING
ATTACHMENT 1

Ecological Scoping Checklist

RPAC- Portland Site
3/15/02, 5/23/02, 6/17/02
6200 N.W. St. Helens Road, Portland, OR
Kristin Lawrence

I
I

I
I
'I

CONTAMINANTS OF INTEREST
Types, Classes or Specific Hazardous Substances Known or

Suspected" Onsite Adjacent to or in locality of the facility
Pesticides Yes Yes
Dioxins Yes Yes
Inorganics Yes Yes
Volatiles Yes Yes

OBSERVED IMPACTS ASSOCIATED WITH THE SITE Findings
Onsite vegetation (None, Limited, Extensive) None
Vegetation in the locality of the site (None, Limited, Extensive) None
Onsite wildlife such as amphibians, birds, mammals (None, Limited, Extensive) None
Wildlife in the locality of the site (None, Limited, Extensive) None
Other readily observable impacts (None, Limited, Extensive - Discuss Below) P Extensive-See Discussion (Photo 6)
Discussion:
Habitat type at the subject site and in the general vicinity would most accurately be characterized as scrub-shrub/wooded.
The land has been physically altered from its natural state, but there are no observed impacts resulting from chemical
stressors.

11 As defined by OAR 340-122-115(34)
2 As defined by OAR 340-122-115(38)

I Part 2

8/21/2002
Sheet 1 of 2Level I attachments/Level I - Attachment 1

SPECIFIC EVALUATION OF ECOLOGICAL RECEPTORS/HABITAT Findings
Terrestrial - Wooded
Percent of site 18%
Dominant vegetation type (Evergreen, Deciduous, Mixed) P Mixed (Photo 14)
Prominent tree size at breast height, i.e., 4' «6"; 6" to 12"; >12") 3" to 12'"
Evidence/observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds, Birds, Mammals '
Mammals, Other)

See Tables 1 & 2 for list of Species
Terrestrial- Scrub/Shrub/Grasses
Percent of site 18%
Dominant vegetation type (Scrub, Shrub, Grasses, other) P Grasses/Shrub (Photo 2)
Prominent height of vegetation «2'; 2' to 5'; >5') l' to 3'
Density of vegetation (Dense, Patchy, Sparse) P Dense (Photo 3)
Evidence/observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds, Birds, Mammals
Mammals, Other)

See Tables 1 & 2 for list of Species
Terrestrial - Ruderal
Percent of site 0%
Dominant vegetation type (Landscaped, Agricultural, Bare ground) P
Prominent height of vegetation «0'; 0' to 2'; 2' to 5'; >5')
Density of vegetation (Dense. Patchy, Sparse) P
Evidence/observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds,
Mammals, Other)

I Part 3

I
I
I
I
I
I
I
I
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Site Name
Date of Site Visit
Site Location
Site Visit Conducted by

LEVEL I - SCOPING
ATTACHMENT 1

Ecological Scoping Checklist

RPAC- Portland Site
3/15/02, 5/23/02, 6/17/02
6200 N.W. St. Helens Road, Portland, OR
Kristin Lawrence

SPECIFIC EVALUATION OF ECOLOGICAL RECEPTORS/HABITAT Findings
Aquatic - Non-flowing (len tic)
Percent of site 54%
Type of water bodies (Lakes, Ponds, Vernal pools, Impoundments, Canal) Lake
Size, average depth, trophic status of water bodies 7 acres, 3' to 10'
Source water (River, Stream, Groundwater, Industrial discharge, Surface water runoff) Groundwater
Water discharge point (None, River, Stream, groundwater, Wetlands impoundment) Northwest Drainage Pond
Nature of bottom (Muddy, Rocky, Sand, Concrete, Other) P MUddy
Vegetation present (Submerged, Emergent, Floating) P Submerged, Emergent (Photo 10)
Obvious wetlands present (Yes/No,) Yes
Evidence/observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds, Macroinvertebrates, Reptiles,
Mammals, Other) Birds, Mammals

See Tables 1 & 2
Aquatic - Flowing (Iotic)
Percent of site 0.1%
Type of water bodies (River, Stream, Intermittent Stream, Dry wash, Ditch, Channel) Stream
Size, average depth, approximate flow rate (cfs) P < 0.25 acres, 4" (Photo 18)
Source water (River, Stream, Groundwater, Industrial discharge, Surface water runoff) Stream and Lake
Bank environment (cover: Vegetated/bare; slope: Steep/Gradual; height (ft): ) Vegetated; Steep; 20 ft.
Tidal influence (Yes/No) No
Water discharge point (None, River, Stream, groundwater, Wetlands impoundment) River
Nature of bottom (Muddy, Rocky, Sand, Concrete, Other) Rocky
Vegetation present (Submerged, Emergent, Floating) P Emergent (Photo 16)
Obvious wetlands present (Yes/No) No
Evidence/observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds, Birds, Amphibians
Mammals, Other)

See Tables 1 & 2 for list of Species
Aquatic - Wetland
Obvious or designated wetlands present (Yes / No) Yes
Wetland suspected at site is/has (Adjacent to water body, in Floodplain, Standing Adjacent to water body
water, Dark wet soil, Mud cracks, Debris lines, Water Marks) P (Photo 10)
Vegetation present (Submerged, Emergent, Floating) P Emergent (Photo 10)
Size, average depth 1 acre
Source water (River, Stream, Groundwater, Industrial discharge, Surface water runoff) Groundwater
Water discharge point (None, River, Stream, groundwater, Wetlands impoundment) Lake
Tidal influence (Yes/No) No
Evidence/observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds, Reptiles, Mammals, Birds
Mammals, Other)

See Tables 1 & 2 for list of Species

Part 4
ECOLOGICALLY IMPORTANT SPECIES I HABITATS OBSERVED

Level I attachments/Level I - Attachment 1
8/26/2002

Sheet 2 of 2
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LEVEL I - SCOPING
ATTACHMENT 2

Evaluation of Receptor-pathway Interactions

EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS Y N
Are hazardous substances present or potentially present in surface waters? X

AND
Are ecologically important species or habitats present? X

AND
Could hazardous substances reach these receptors via surface water? X
When answering the above questions, consider the following:

• Known or suspected presence of hazardous substances in surface waters.
Ability of hazardous substance to migrate to surface waters.

Terrestrial receptors may be dermally exposed to Water-borne contaminants as a result of wading or swimming in contaminated waters.
Aquatic receptors may be exposed through osmotic exchange, respiration or ventilation of surface waters.
Contaminants may be taken up by terrestrial plants whose roots are in contact with surface waters.
Terrestrial receptors may ingest water-borne contaminants if contaminated surface waters are used as a drinking water source.

Are hazardous substances present or potentially present in groundwater? X
AND

Are ecologically important species or habitats present? X
AND

Could hazardous substances reach these receptors via groundwater? X
When answering the above questions, consider the following:
• Known or suspected presence of hazardous substances in groundwater.

Ability of hazardous substance to migrate to groundwater.
• Potential for hazardous substances to migrate via groundwater and discharge into habitats and/or surface waters.

Contaminants may be taken up by terrestrial and rooted aquatic plants whose roots are in contact with groundwater present
within the root zone (- 1m depth).

Terrestrial receptors generally will not contact groundwater unless it is discharged to the surface.

Are hazardous substances present or potentially present in sediment? X
AND

Are ecologically important species or habitats present? X
AND

Could hazardous substances reach these receptors via contact with sediment? X
When answering the above questions, consider the following:

Known or suspected presence of hazardous substances in sediment.
Ability of hazardous substance to leach or erode from surface soils and be carried into sediment via 'surface runoff.
Potential for contaminated groundwater to upwell, through and deposit contaminants in sediment.
If sediments are present in an area that is only periodically inundated with water, terrestrial species may be dermally exposed during dry
periods. Aquatic receptors may be directly exposed to sediments or may be exposed through osmotic exchange, respiration or

ventilation of sediment pore waters.
Terrestrial plants may be exposed to sediment in an area that is only periodically inundated with water.

• If sediments are present in an area that is only periodically inundated with water, terrestrial species may have direct access to sediment
for the purposes of incidental ingestion. Aquatic receptors may regularly or incidentally ingest sediment while foraging.

Are hazardous substances present or potentially present in surface soils? X
AND

Are ecologically important species or habitats present? X
AND X

Could hazardous substances reach these receptors via incidental ingestion of or dermal contact with surficial soils?
When answering the above questions, consider the following:

Known or suspected presence of hazardous substances in surficial (- 1m depth) soils.
Ability of hazardous substance to migrate to surficial soils.
Significant exposure via dermal contact would generally be limited to organic contaminants which are lipophilic and cross epidermal barriers.
Exposure of terrestrial, plants to contaminants present in particulates deposited on leaf and stem surfaces by rain striking
contaminated soils (i.e., rain splash)
Contaminants in bulk soil may partition into soil solution, making them available to roots.
Incidental ingestion of contaminated soil could occur while animals grub for food resident in the soil, feed on plant matter covered with
contaminated soil or while grooming themselves clean of soil.

Y =yes; N =no; U =unknown (counts as a Y)

U

I Level I attachments/Level I - Attachment 2
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LEVEL I - SCOPING
ATTACHMENT 2

Evaluation of Receptor-pathway Interactions

EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS Y N U
Are hazardous substances present or potentially present in soils? X

AND
Are ecologically important species or habitats present? X

AND X
Could hazardous substances reach these receptors via vapors or fuqitive dust carried in surface are or confined in burrow:
When answering the above questions, consider the following:

· Volatility of the hazardous substance (volatile chemicals generally have Henry's Law constant> 1(J' atrn-rnvrnol and molecular weight < 200 g/mol).

Exposure via inhalation of is most important to organisms that burrow in contaminated soils, given the limited amounts of air present to dilute

vapors and an absence of air movement to disperse gases.

· Exposure via inhalation of fugitive dust is particularly applicable to ground-dwelling species that could be exposed to dust disturbed by their

foraging or burrowing activities or by wind movement.

· Foliar uptake of organic vapors would be limited to those contaminants with relatively high vapor pressures.

Exposure of terrestrial plants to contaminants present in particulates deposited on leaf and stem surfaces.

Are hazardous substances present or potentially present in prey or food items of ecologically important receptors?
AND X

Are ecologically important species or habitats present? X
AND

Could hazardous substances reach these receptors via consumption of food items? X
When answering the above questions, consider the following:

· Higher trophic level terrestrial and aquatic consumers and predators may be exposed through consumption of contaminated food sources.

· In general, organic contaminants with log Kow > 3.5 may accumulate in terrestrial mammals and those with a log Kow >5 may

accumulate in vertebrates.

Y =yes; N =no; U =unknown (counts as a Y)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX C

Information on Species Observed or Potentially
Present in the Survey Area

arne

10/14/02
I

Project No.: 0-61M-10703-0rrask 23
K:\10000\10700\10703\Task 23 Era\Level 2 Era\Levelli
Era.Doc

I
I

I

I
I
I
'I,
I
I
I
I
I
I
I
I
I
I
I
I
I
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This data is confidential and for the specific purposes of your project and is not to be distributed.

Thirteen (13) records were noted within a two-mile radius of your project and are included on the enclosed
computer printout. A key to the fields is also included.

The
Nature
conservancy.

A Cooperative Project of :

Proposed Threatened

Candidate
Threatened
Threatened
Threatened
Threatened

1322 SE Morrison Street
Portland, OR 97214-2423

VOICE/FAX(503) 731-3070,

Oncorhynchus clarki clarki

Oncorhynchus kisutch
Oncorhynchus mykiss
Oncorhynchus mykiss
Oncorhynchus tshawytscha
Oncorhynchus tshawytscha

NATURALHEflTAGEPROGRAM

invoice
computer printout and data key

Coastal cutthroat trout
(Columbia River/SW Washington)

Coho salnion (Lower Columbia River)
Steelhead (Lower Columbia River)
Steelhead (Upper Willamette River)
Chinook salmon (Lower Columbia River)
Chinook salmon (Upper Willamette River)

Dear Ms. Lawrence:

October 15, 2001

Thank you for requesting information from the Oregon Natural Heritage Program (ONHP). We have
conducted a data system search for rare, threatened and endangered plant and animal records for your Rhone
Poulenc Project in Township 1 North, Range 1 West, Section 13 - W.M.

Kristin Lawrence
AMEC Earth & Environmental
7477 SW Tech Center Drive
Portland, OR 97223-8025

Please remember that the lack of rare element information from a given area does not mean that there are no
significant elements there, only that there is no information known to us from the site. To assure that there
are no important elements present, you should inventory the site, at the appropriate season.

If you need additional information or have any questions, please do not hesitate to contact me.

Sincerely,

Cliff Alton
Conservation Information Assistant

Please note that at this time ONHP does not have comprehensive computerized records available for all
anadromous fish in Oregon. I have listed below the species that may be present within the waterways
contained in the project area. I have also included their listing by the National Marine Fisheries Service
(NMFS). For more information on anadromous fish you may wish to contact NMFS at: 525 NE Oregon
Street; Portland, Oregon 97232-2737. Please also note that the U.S. Fish and Wildlife Service now has
jurisdiction over coastal cutthroat trout.

enc!.:

~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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INVOICE

Invoice Number: H-101501-CWA3
Budget Center: 1370246300/4613

OrEgm------N-P\.-T-U-R-A-..,...L-H-E-R-IT-'A-G-E-P-R-O-G-RA-M:

A Cooperative Project of :

The ~* INaturej!6r
conservancy••

1322 SE Morrison Street
Portland, OR 97214-2423 I

VOICE/FAX(503) 731-3070

RE: Data system search for rare, threatened and endangered plants and animals in the
vicinity of Township 1 North, Range 1 West, Section 13 -W.M. Requested by Kristin
Lawrence for the Rhone Pou1enc Project.

Terms: Net 30

Staff time (0.5 hours @ $SO.OO/hour)

For services and products:

I
I
I
I
I
I
I
I
I
I
I
I
I
I

$ 6.50

$ 20.00

$ 25.00

$ 51.50

AMEC Earth & Environmental
7477 SW Tech Center Drive
Portland, OR 97223-8025

Accounts Payable

October 15, 2001

TOTAL DUE:

Computer records (13 @ $O.SO/record)

Computer fee (flat rate)

DATE:

TO:

ATTN:

Please make checks payable to: Oregon Natural Heritage Program

Please include invoice number attop of page with payment.
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113:32:08 15 OCT 2001 page 1

PRIVATE

ACCORDING TO SPINKS TlN, R1W, SEC. 26, NW4, BUT ACCORDING TO THE MAP IN APPENDIX B IS AT SW4.

SPINKS, KYLE. 2000. NORTHERN RED -LEGGED FORG SURVEY REPORT OF FOREST HEI GHTS, TRACT W. 13 PAGES.

UNPUBLISHED REPORT.

E OF NW MILL POND ROAD AND W OF NW MILLER ROAD.

FED STATUS: SOC

STATE STATUS: SU/SV

SIZE:

MINELEV (Feet): 400

MAXELEV (Feet):

PRECISION: M

LAST OBS: 2000-02-24

FI RST OBS: 2000 -02 -05

LAT: 453214N

LONG: 1224654W

QUADCODE: 4512257

2000: POPULATION ESTIMATES: 1156 TO 1734 ADULTS FROGS.

RANA AURORA AURORA

NORTHERN RED-LEGGED FROG

AAABHO 1021*181

MULTNOMAH

LINNTON

WV

001N001w 26

SW4

NAME:

COMMON NAME:

EO-CODE:

COUNTY(S) :

QUAD NAMES:

PHYSI OGRAPHI C PROV:

T-R-S:

T -R-S COMMENTS:

EO-RAN K/COMM:

DIRE CTIONS:

DESCRIPTION:

EO-DATA:

EOTYPE:

COMMENTS:

ANNUAL OBSERVATION:

OWNER:

MANAGED AREA:

MANAGE COMM:

PROT COMM:

BEST SOURCE:

I
I

I

I
I
I

HOUCK, MIKE. PORTLAND AUDUBON SOCIETY.

PRIVATE

OBSERVERS: MIKE HOUCK (1985), w. H. TELFER (1940), GABRIELSON AND JEWETT (1923).

LAST OBS: 1985 FED STATUS: C

FIRST OBS: 1923 -06-08 STATE STATUS: SC

LAT: 453712N SIZE: 0

LONG: 1224300w MINELEV (Feet): 10

QUADCODE: 4512256 MAXELEV (Feet) :

PR ECISION: G

D

PORTLAND-ALONG THE COLUMBIA RIVER FROM THE MOUTH OF THE WILLAMETTE N TO WHAT IS NOW THE PORTLAND AIRPORT

COLUMBIA RIVER BOTTOMLANDS

1985: 1 CUCKOO HEARD. 1940: BIRDS ON 7-27. 1923: AT LEAST 12 BIRDS ON 6-8.

COCCYZUS AMERICANUS

YELLOW-BILLED CUCKOO

ABNRBO 2020*026

MULTNOMAH

PORTLAND

wv
002NOO 1E 32

NAME:

COMMON NAME:

EO-CODE:

COUNTY(S) :

QUAD NAMES:

PHYSI OGRAPHI C PROV:

T-R-S:

T -R-S COMMENTS:

EO-RAN K/COMM:

DIRECTIONS:

DESCRI PTION :

EO-DATA:

EOTYPE:

COMMENTS:

ANNUAL OBSERVATION:

OWNER:

MANAGED AREA:

MANAGE COMM:

PROT COMM:

BEST SOURCE:I

I
I
I

I

EOTYPE:

COMMENTS: REPORTED BY HOUCK ET AL. THIS COLONY WOULD BE ABOUT 250 MI N OF THE CLOSEST NESTING AREAS IN THE ROGUE

RIVER VALLEY

C

ST. JOHNS LANDFILL IN PORTLAND

DENSE HIMALAYAN BLACKBERRIES ADJACENT TO A BLIND SLOUGH w/ SPARSE TREE COVER ALONG THE SLOUGH MARGINS

1985: A COLONY OF 20-30 BIRDS PRESENT DURING THE NESTING SEASON. 1983: 36 BIRDS OBSERVED 6/25-7/31,

APPARENTLY NESTING.

I
I
I
I

NAME:

COMMON NAME:

EO-CODE:

COUNTY(s) :

QUAD NAMES:

PHYSIOGRAPHIC PROV:

T-R-S:

T -R-S COMMENTS:

EO- RANK/COMM :

DIRE CTIONS :

DESCR IPTION:

EO-DATA:

AGELAIUS TRICOLOR

TRICOL ORED B LACKBIR D

ABPBXB 0020*0 02

MULTNOMAH

PORTLAND

wv
001NOO 1E 05

LAST OB S: 1985

FI RST OB S: 1983

LAT: 453559N

LONG: 1224305w

QUADCODE: 4512256

FED STATUS: SOC

STATE STATUS: SP

SIZ E: 0

MINELEV (Feet): 20

MAXELEV (Feet):

PR ECISION: M

ANNUAL OBSERVATION:

I
OWNER: CITY

3: 32 :08 15 OCT 2001 Page 2

I
MANAGED AREA:

MANAGE COMM:

PROT COMM:

BEST SOURCE: HOUCK ET AL. 1983. AMERICAN BIRDS. 37(6) :1022. HOUCK. 1985. PERSONAL COMMUNICATION W/ONHDB

I
NAME: ONCORH YNCHUS KISUTC H POP 1

COMMON NAME: COHO SALMON (LOWER COLUMBIA RIVER/SW WASHINGTON COAST RUNS)

SCOEPA00006937



I
I

I

I
I

I
I

I

PRECISION: M

SIZE:

FED STATU S: C

STATE STATUS: LE

MINELEV (Feet.):

MAXELEV (Feet):

LONG:

QUADCODE: 4512235

4512245

4512246

4512256

4512257

4512267

4512277

LAT:

LAST OBS: 1999-PRE

FI RST OBS:

EO-CODE: AFCHA02031*037

COUNTY(s): COLUMBIA

MULTNOMAH

CLACKAMAS

QUAD NAMES: OREGON CITY

GLADSTONE

LAKE OSWEGO

PORTLAND

LINNTON

SAUVIE ISLAN 0

ST HEL ENS

T -R-S COMMENTS:

EO-RAN K/COMM:

DIRECTIONS: SCAPPOOSE BAY, MULTNOMAH CHANNEL, WILLAMETTE RIVER

DESCR IPTION:

EO-DATA: ODFW DISTRIBUTION MAPS USED TO CREATE THE 1:24,000 COVERAGE

EOTYPE: REARING & MIGRATION - fish

COMMENTS: DISTRIBUTION INFORMATION USED IN THIS EOR WAS DERIVED FROM ODFW GEOGRAPHIC RESOURCES DATA PRODUCED AND

DISTRIBUTED IN 1999. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFORMATION PRESENTED IN THIS EOR

REPRESENTS THE "BEST PROFESSIONAL JUDGMENT" BY ODFW' S DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF COHO

IN DESCRIBED AREAS SHOULD BE CONSIDERED UNDOCUMENTED BUT AS HAVING A POTENTIAL OF BEING PRESENT.

PHYSIOGRAPHIC PROV:

T-R-S:

2000 ODFW GEOGRAPHIC RESOURCES DATA; MASSEY, JAY; BENNETT, DON.

ONCORHYNCHUS TSHAWYTSCHA POP 21

CHINOOK SALMON - LOWER COLUMBIA RIVER SPRING RUN

AFCHAO 205w*006 LAST OB S: 1999 -PRE

ANNUAL OBSERVATION:

OWNER:

MANAGED AREA:

MANAGE COMM:

PROT COMM:

BEST SOURCE:

NAME:

COMMON NAME:

EO-CODE:

COUNTY(S) :

QUAD NAMES:

CLACKAMAS

MULTNOMAH

COLUMBIA

OREGON CITY

GLADSTONE

LAKE OSWEGO

PORTLAND

LINNTON

SAUVIE ISLAND

ST HEL ENS

FI RST OB S:

LAT:

FED STATUS: LT

STATE STATU S:

SIZE:

I
I
I
I
I

PHYSIOGRAPHIC PROV:

T-R-S:

13: 32: 09 15 OCT 2001

LONG:

QUADCOD E: 4512235

4512245

4512246

4512256

45122S7

Page 3

MINELEV (Feet):

MAXELEV (Feet):

I
I

4512267

4512277

T -R-S COMMENTS: PR ECISION: M

EO-RAN K/COMM:

DIRECTIONS: SCAPPOOSE BAY, MULTNOMAH CHANNEL, WILLAMETTE RIVER

DESCR IPTION:

EO-DATA: SPRING RUN; ODFW DISTRIBUTION MAPS USED TO CREATE THE 1:24,000 COVERAGE

EOTYPE: REARING & MIGRATION - fish

COMMENTS: DISTRIBUTION INFORMATION USED IN THIS EOR WAS DERIVED FROM ODFW GEOGRAPHIC RESOURCES DATA PRODUCED AND

DISTRIBUTED IN 1999. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFORMATION PRESENTED IN THIS EOR

REPRESENTS THE "BEST PROFESSIONAL JUDGMENT" BY ODFW' S DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF

CHINOOK IN DESCRIBED AREAS SHOULD BE CONSIDERED UNDOCUMENTED BUT AS HAVING A POTENTIAL OF BEING PRESENT.

I
I
I

ANNUAL OBSERVATION:

OWNER:

MANAGED AREA:

MANAG E COMM: I
scoEPA00006938



ANNUAL OBSERVATION:

OWNER:

MANAGED AREA:

MANAGE COMM:

PROT COMM:

BEST SOURCE: 2000 ODFW GEOGRAPHIC RESOURCES DATA; MASSEY, JAY; BENNETT, DON; CALDWELL, DICK.

SIZE:

FED STATUS: LT

STATE STATUS: SC

MINELEV (Feet):

MAXELEV (Feet):

ONCORHYNCHUS TSHAWYTSCHA POP 22

CHINOOK SALMON - LOWER COLUMBIA RIVER FALL RUN

AFCHA0205Y·006 LAST OBS: 1999-PRE

CLACKAMAS FIRST OBS:

MULTNOMAH

COLUMBIA

OREGON CITY LA T:

GLADSTONE

LAKE OSWEGO

PORTLAND

LINNTON

SAUVIE ISLAN 0

QUAD NAMES:

PROT COMM:

BEST SOURCE: 2000 OOFW GEOGRAPHIC RESOURCES OATA; MASSEY, JAY; BENNETT, OON.

NAME:

COMMON NAME:

EO-CODE:

COUNTY(S) :

LONG:

QUADCODE: 4512235

4512245

4512246

4512256

4512257

4512267

T -R-S COMMENTS: PR ECISION: M

EO-RAN K/COMM:

DIRECTIONS: SCAPPOOSE BAY & TRIBUTARIES, WILLAMETTE RIVER & TRIBUTARIES

DESCRIPTION:

EO-DATA: FALL RUN; ODFW DISTRIBUTION MAPS USED TO CREATE THE 1:24,000 COVERAGE

EOTYPE: REARING &MIGRATION - fish

COMMENTS: DISTRIBUTION INFORMATION USED IN THIS EOR WAS DERIVED FROM ODFW GEOGRAPHIC RESOURCES DATA PRODUCED AND

DISTRIBUTED IN 1999. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFORMATION PRESENTED IN THIS EOR

REPRESENTS THE "BEST PROFESSIONAL JUDGMENT" BY ODFW' S DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF

CHINOOK IN DESCRIBED AREAS SHOULD BE CONSIDERED UNDOCUMENTED BUT AS HAVING A POTENTIAL OF BEING PRESENT.

PHYSI OGRAPHI C PROV:

T-R-S:

I

I

I

I

I

I

I

I
I
I

I
I

13:32:09

I
I

NAME:

COMMON NAME:

EO-CODE:

COUNTY(s) :

QUAD NAMES:

15 OCT 2001

ONCORH YNCHUS MYKISS POP 27

STEELH EAD - LOWER COLUMBI A

AFCHAO 2132·001

CLACKAMAS

MULTNOMAH

COLUMBIA

OREGON CITY

GLADSTON'E

LAKE OSWEGO

PORTLAND

LINNTON

SAUVIE ISLAND

ST HEL ENS

RIVER WINTER RUN

LAST OBS: 1999-PRE

FI RST OB5:

LAT:

page 4

FED STATUS: LT

STATE STATUS: SC

SIZE:

MINELEV (Feet):

MAXELEV (Feet):

LONG:

QUADCODE: 4512235

4512245

4512246

4512256

4512257

4512267

4512277

T -R-S COMMENTS: PR ECISION: M

EO-RAN K/COMM:

DIRECTIONS: SCAPPOOSE BAY, MULTNOMAH CHANNEL, WILLAMETTE RIVER

DESCRI PTION :

EO-DATA: WINTER RUN: ODFW DISTRIBUTIION MAPS USED TO CREATE THE 1:24,000 COVERAGE

EOTYPE: REARIN G & MI GRATION - fi s h

COMMENTS: DISTRI BUTION INFORMATION USED IN THIS EOR WAS DERIVED FROM ODFW G EOGRAPHIC RESOURCES DATA PRODUCED AND

DISTRIBUTED IN 1999. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFORMATION PRESENTED IN THIS EOR

REPRESENTS THE "BEST PROFESSIONAL JUDGMENT" BY ODFW'S DISTRICT FISHERI,ES BIOLOGIST; THE PRESENCE OF

STEELH EAD IN DESCRI BED AR EAS SHOULD BE CONSID ERED UNDOCUMENTED BUT AS HAVING A POTENTIAL OF BEING

PRESENT.

PHYSIOGRAPHIC PROV:

T-R-S:

I

I
I

I
I
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CORYNORHINUS TOWNSENDII TOWNSENDII

PACIFI C WESTERN BIG -EARED BAT

AMACCO8015*0 71 LAST OBS: 1928 -09-05 FED STATUS: SOC

MULTNOMAH FI RST OBS: 1914 STATE STATUS: SC

PORTLAND LAT: 453220N SIZ,E: 0

WV LONG: 1223800w MINELEV (Feet) : 150

001N001E 25 QUADCODE: 4512256 MAXELEV (Feet) :

PR ECISION: G

ANNUAL OBSERVATION:

OWNER:

MANAGED AREA:

MANAGE COMM:

PROT COMM:

BEST SOURCE: 2000 ODFW GEOGRAPHIC RESOURCES DATA; MASSEY, JAY; BENNETT, DON.

NAME:

COMMON NAME:

EO-CODE:

COUNTY(S) :

QUAD NAMES:

PHYSIOGRAPHIC PROV:

T-R-S:

T -R-S COMMENTS:

EO-RAN K/COMM: D

DIRECTIONS: PORTLAND - ON THE E SIDE

DESCR IPTION:

EO-DATA: ADULT MALE IN THE JEWETT COLLECTION WAS CAPTURED 9-5-28, A FEW 1011 FROM A CAVE ON THE E SIOE OF PORTLAND

THAT WAS USED BY HUNDREDS OF BATS IN 1914, BUT WAS LATER DESTROYED BY VANDALS

EOTYPE:

COMMENTS:

ANNUAL OBSERVATION:

OWNER: PRIVAT E

MANAGED AREA:

MANAGE COMM:

PROT COMM:

BEST SOURCE: BAILEY. 1936. MAMMALS OF OREGON. MASSER & CROSS. 1981. NOTES ON THE DISTRIBUTION OF OREGON BATS

I
I
I
I
I
I
I
I

EO-RAN K/COMM:

DIRECTIONS: PORTLAND

DESCR I PTION :

EO-DATA: LEO SIMON REPORTED A LARGE NUMBER OF PALLID BATS FLYING AROUND A q-lURCH TOWER ON AN EVENING IN

MID-AUGUST, 1927. DATE INDICATES A BREEDING COLONY

EOTYPE:

COMMENTS:

ANNUAL OBSERVATION:

OWNER:

MANAGED AREA:

MANAGE COMM:

PROT COMM:

BEST SOURCE: BAILEY. 1936. MAMMALS & LIFE ZONES OF OREGON

NAME: ANTROZOUS PALLIDUS PACIFICUS

COMMON NAME: PACIFIC PALLID BAT

EO-CODE: AMACClOOn*016

COUNTY(s): MULTNOMAH

QUAD NAMES: PORTLAND

PHYSI OGRAPHI C PROV: WV

T-R-S: 001S001E 04

T -R-S COMMENTS:

13:32:10 15 OCT 2001

LAST OBS: 1927-08

FIRST OBS: 1927

LAT: 453045N

LONG: 1224130W

QUADCODE: 4512256

page

FED STATUS: SOC

STATE STATU S: SV

SIZ E: 0

MINELEV (Feet): 150

MAXELEV (Feet):

PRECISION: G

I
I
I
I
I
I

MANAGED AREA:

MANAGE COMM:

PROT COMM:

BEST SOURCE: ST. JOHN, A LAN. 1984. HERPETO LOGY 0 F THE L OWER WI LLAMETTE VALL EY

SPECIES RECORDED AT THIS SITE, PER ST.

CLEMMYS MARMORATA

NORTHW ESTERN POND

ARAADO 2031*041

MULTNOMAH

PORTLAND
I
I
I
I
I

FED STATUS: SOC

STATE STATUS: SC

SIZE: 0

MINELEV (Feet):

MAXELEV (Feet):

PR ECISION: G

DATES NOT SPECIFIEDJOHN.

LAST OBS:

FI RST OBS:

LAT: 453045N

LONG: 1224130w

QUADCODE: 4512256

MARMORATA

TURTLE

04001S001E

D

!7'ORTLAND

NAME:

COMMON NAME:

EO-CODE:

COUNTY(S) :

QUAD NAMES:

PHYSIOGRAPHIC PROV: WV

T-R-S:

T-R-S COMMENTS:

EO- RANK/COMM :

DIRE CTIONS:

DESCR I PTION :

EO-DATA:

EOTYPE:

COMMENTS:

ANNUA L OBSER VATION:

OWNER:

scoEPA00006940



I

THIS POPULATION ASSUMED EXTIRPATED.

HERBARIUM COLLECTION AT WS

PORTLAND. NO FURTHER INFORMATION.

NO HABITAT DATA.

HERBARIUM COLLECTION: NO NAME, 08-09-98, NO #, WS

I
I
I
I
I

NAME:

COMMON NAME:

EO-CODE:

COUNTV(S) :

QUAD NAMES:

PHYSI OGRAPHI C PROV:

T-R-S:

T -R-S COMMENTS:

EO-RANK/COMM:

DIRE CTIONS:

DESCR I PTION:

EO-DATA:

EOTVPE:

COMMENTS:

ANNUAL OBSERVATION:

OWNER:

MANAGED AREA:

MANAGE CDMM:

PROT COMM:

BEST SOURCE:

ASTER CURTUS

WHITE-TOPPED ASTER

PDASTOTORO"006

MULTNOMAH

PORTLAND

WV

001S001E 04

LAST OBS: 1898-08

FI RST OB5: 1898

LAT: 453045N

LONG: 1224130w

QUADCODE: 4512256

FED STATUS: SOC

STATE STATUS: LT

SIZE: 0

MINELEV (Feet) : 100

MAXELEV (Feet):

PR ECISION: G

LAST OBS: 1904 -06-30 FED STATUS:

FIRST OBS: 1882 STATE STATUS: C

LAT: 453045N SIZE:

LONG: 1224130w MINELEV (Feet) :

Page 6

QUADCODE: 4512256 MAXELEV (Feet) :

PREC ISION: G

CIMICIFUGA ELATA

TALL BUGBANE

PDRANO7030*0 17

PORTLAND

HERBARIUM COLLECTION: HENDERSON S.N., 6-13-82, 6-22-82, ORE; DRAKE AND DICKSON S.N., 5-88, F; DRAKE AND

GORMAN 14, 7-4-90, ORE; HOWELL S .N., 6-20-91, MO; GORMAN S .N., 6-30-04, ORE

001S001E 4

ON OUR TOPO MAP SEC 48

T-R-S:

T -R-S COMMENTS:

EO- RANK/COMM :

DIRE CTIONS:

DESCRI PTION:

EO-DATA:

EOTVPE:

COMMENTS:

ANNUAL OBSERVATION:

OWNER:

MANAGE0 AREA:

MANAGE COMM:

PROT COMM:

BEST SOURCE: GORMAN COLLECTION

I
I

I

NAME:

COMMON NAME:

EO-CODE:

COUNTY(S): MULTNOMAH

QUAD NAMES: PORTLAND

I PHYSIOGRAPHIC PROV: WV

3: 32: 10 15 OCT 2001

I

I

PRIVATE

HENDERSON COLLECTION

HERBARIUM COLLECTION: L.F. HENDERSON, S.N., 3-6-1887, ORE-16644.

"[SWAN] ISLAND" [BRACKETED INFORMATION 'CAME FROM THE CAREX WORKING GROUP-ONHP/SV, 5/97]

FED STATUS:

STATE STATU S:

SIZE:

MINELEV (Feet): 20

MAXELEV (Feet):

PRECISION: M

LAST OBS: 1887-03-06

FIRST OBS: 1887-03-06

LAT: 453342N

LONG: 1224243w

QUADCODE: 4512256

CAREX COMOSA

BRISTL V SEDGE

PMCYPO32vO"005

MULTNOMAH

PORTLAND

WV

001NOO 1E 20

NAME:

COMMON NAME:

EO-CODE:

COUNTV(s) :

QUAD NAMES:

PHVSI OGRAPHI C PROV:

T-R-S:

T -R-S COMMENTS:

EO-RAN K/COMM:

DIRE CTIONS:

DESCRI PTION :

EO-DATA:

EOTVPE:

COMMENTS:

ANNUAL OBSERVATION:

OWNER:

MANAGE0 AREA:

MANAGE COMM:

PROT COMM:

BEST SOURCE:

I

I

I

I
I

Records listed.

I
scoEPA00006941



KEY TO PRINTOUT

NAME AND COMMON NAME: The scientific and common name of the species.

EO-CODE (element occurrence code): Unique Heritage Program code for this occurrence. The first 10 characters are
the code for the species, and the last 3 are the occurrence number.

COUNTY(S): County name(s)

QUAD NAMES: Name of the USGS 7.5' topographic quadrangle map(s) where the record is mapped.

PHYSIOGRAPHIC PROVINCE: Code for physiographic province.

BM = Ochoco, Blue andWallowa Mts. BR =Basin and Range
CR = Coast Range CB = Columbia Basin
EC = East slope of the Cascades KM = Klamath Mountains
HP = High Lava Plains OU = Owyhee uplands
WC = West slope and crestof the Cascades WV = Willamette Valley

T-R-S: Township, Range and Section, with township first, range second and section third (a space appears between
range and section). 004S029E 32 = Township 4S, Range 29E, Section 32. Fractional townships and ranges
are further defined in the T-R COMMENTS field.

T-R-S COMMENTS: Comments relating to township, range or section(s), e.g. SE4NE4 or SENE=SE 1/4 of the NE 1/4

LASTOBS: Last reported sighting date, in the form YYYY-MM-DD

FIRSTOBS: First reported sighting date for this occurrence in the form YYYY-MM-DD

LAT: latitude, North

LONG: longitude, West

QUADCODE: Heritage Program code for the USGS 7.5' topo map

FED STATUS: US Fish and Wildlife Service status
LE = listed endangered LT = listed threatened
PE = proposed endangered PT = proposed threatened
SOC = species of concern C = candidate for listing with enough information available for listing

STATE STATUS: For animals, Oregon Department of Fish and Wildlife status

LE=listed endangered PE=proposed endangered
PT=proposed threatened SC or C=sensitive-critical
SV or V=sensitive-vulnerable SP or P=sensitive peripheral or naturally rare
SU or U=sensitive-undetermined.

SIZE: in acres, whole numbers. O=unknown

MINELEV: Minimum elevation, in feet.

MAXELEV: Maximum elevation, in feet.

PRECISION: Second (S) = exact location; Minute (M) = location known to nearest 1.5 miles; General (G) = location
known to nearest 5 miles.

EO-RANK/COMM: Relative quality of this occurrence (A=best site, B=good population or site, C=fair or small
population, D=marginal or destroyed occurrence)

DIRECTIONS: Site name and direction to site

DESCRIPTION: Habitat information, e.g. aspect, slope, soils, associated species, community type, etc.

EO-DATA: Species and population biology - numbers, age, nesting success, vigor, phenology, disease, etc.

EOTYPE: For animals, type of occurrence (e.g. roost, nest, etc.)

COMMENTS: Miscellaneous comments

ANNUAL OBSERVATIONS: Summary of yearly observations

OWNER: federal, state, private, etc.

MANAGED AREA: BLM district, USFS Forest, Private Preserve, etc.

MANAGE COMM: Comments on how the site is managed.

PROT COMM (Protection Comments): Comments regarding protectibility and threats.

BEST SOURCE: Best source of information for this occurrence.'

I
I
I
I
I
I
I
I
I
I
I
I

·1
I
I
I
I
I
I
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DEPARTMENT I

FISH AND

John A. Kitzhaber
Governor

WILDLIFE

HABITAT
CONSERVATION
DIVISION

2501 SW First Avenue
PO Box 59
Por tle nd. OR 9n07
(503) 872-5255
FAX (503) 872-5269
TOO (503) 872-5259
Internet WWW:http:
/ /www.dfw.state.oLu

Such areas, especially within the urban growth boundary, are becoming less and less
available over time because of filling of wetlands through urbanization. Additionally,
this wetland location on the edge ofa forest habitat (Forest Park) increases its value as
wildlife habitat.

North Doane Lake provides habitat for abundant primary producer and secondary
consumer organisms. Primary production., dominated by aquatic macrophytes and
filamentous green algae coupled with emergent macrophytes are abundant in the
shallow areas and a diverse assemblage of sedges, rushes, and other aquatic plants is
present. Secondary production is 'high and numerous consumer organisms occupy
North Doane Lake. These include turtles (likely painted turtles, classified as sensitive
in Oregon). A preliminary survey of the macroinvertebrate population showed high
species richness and abundant populations. Wildlife species observed included ring
necked duck, mallard, wood duck, bufflehead, pied-billed grebe; hooded merganser,
great blue heron., nutria, raccoon., bullfrog and redlegged frog (classified as sensitive in
Oregon).'

North Doane Lake

Dear Mavis:

Re: Rhone-Poulenc; Remedial Investigation and Feasibility Study

This letter responds to your request for Oregon Department of Fish and Wildlife
(ODFW) to comment on the likely future quality and value of the habitat of North
Doane Lake and the nearby stretch of Willamette River and the groundwater roles in
supporting these habitats.

December 10, 1996

OREGON

Mavis D. Kent
Oregon Department of Environmental Quality
2020 SW Fourth Avenue
Portland, OR 97201-4987

Wetland aquatic vegetation., primarily reed canary grass, willows, and purple
loosestrife, is prevalent along the shoreline. Canada geese (including goslings) were
observed in June 1993. Abundant signs of beaver, nutria, black tailed deer, raccoon
opossum, small rodents, ducks, geese, great blue heron, Pacific tree frog and bullfrogs,

-------

Nearby Stretch of the Willamette River

1 Section Oil Ecological Risk Assessment for RIlFS Workplan. May 1994.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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DEQ - Kent
12/10/96
Page 2

and band tailed pigeons utilize the shoreline. Riparian vegetation is intact along this
shoreline including Himalayan blackberry, cottonwoods, willows, Oregon ash, and
bigleaf maple. 1 This area is part of the Willarnette River Greenway an initi~tive by the
City of Portland and Metro to protect and enhance Willarnette River riparian habitat.
The Greenway plan designates this area as low wildlife value but as a major fish
producer.

Future of these Habitats

ODFW has insufficient information to evaluate the likely future of these habitats at this
time. We are not able to evaluate the future of these urban wildlife habitats until we
have more information about exposure pathways and risk of contamination from
RP AC related constituents for evaluation of ecological risk assessment.

Goundwater Influence

We understand these habitats may receive groundwater or surface water laden
constituents at or near benchmark levels. From the Woodward Clyde report it appears
North Doane Lake receives most of its water through Forest Park surface water
runoff; however, groundwater contribution rates and sources to the lake is unclear.
Until we have more information about water irtflow, contaminant mobilization and
associated risks in terms of contaminant impact on these habitats we cannot postulate
on future quality and value of these habitats. Clearly, if these habitats are receiving
elevated levels of toxic constituents such that fish and wildlife might bioaccumulate
these toxins, the value of these habitats is significanty reduced or is even risky to'
wildlife. Therefore, an important, unanswered question is; given these areas are
currently at benchmark levels for contaminant loading, are these habitats increasing,
decreasing or remaining the same in terms of inputs ofRPAC related constituents?

I hope this helps with your evaluation. Ifyou have questions, please do not hesitate to
call me (tel. 872-5255 ext. 5592) or Holly Michael, ODFW, Clackamas (tel. 657
2000). Thank you for the opportunity to comment

#~~
. Greg Robart

Water Quality Coordinator
Habitat Conservation Division

1 Section on Ecological Risk Assessment for RlIFS Workplan. May 1994.

I
'I

I
I
I
I
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I c Woodward Clyde - Lynn Sharp
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TABLE X·

RELATIVE ABUNDANCES' (%) OF IVIA(ROINVERTEBRATES COLLECTED TN NORTH DOANE LAKE
. USING A PETITE PONAR SAMPLER

JANUARY 30.1995
RHONE-POULENC AG. CO. SITE

STATION NUlvIBER:REPUCATE NUIvIBER

TAXON NOL-I:R I NOL-I"R2 NOL-I :RJ NDL-2:R I NOL-2:R2 NDL-2:R_l NOL-).·RI NOL-J:R1 NDL-J:R3

Ephemero ptera

Unid. Ephemeroptera

Dipiera

Unid. diptera pupa

Ceratupogouidae

Unid. Ceralopogonidae Type 1

Unicl. Ceraropogonidae Type 2

Unid. Ceraropogonidae Type 3
Chironornidae

Cl1irOIlOl/lllS S{J.

Unid. Chironornidae Type 2

Unid. Chironomidae Type 3

Unid. Chironornidae Type 4

Unid. Chironornidae Type 6

Unid. Chironornidae Type 7 .

I 0.5

1.5 2.5 2.5

5 7 14 " 2.5 5.5 42 II

9 2.5 3 I

2 "I

4

32

7

Unid. Chironomidae Type 9
Unid. ChironomiciaeType 10

Chaoboridae
.Chaoborus plll;'ipellll is 16 0.5 2 5
Cliaoborus albipes 2
Chaoborus aniericanus

St atiomyiidae

Unicl. Suariomyiidae
Odon at a

Zygoptera
Coenagrioidae

Zoiuagrion sp.

Noles: (1) ~elalive abundance = (II In laxou/Total # 01 Individuals counted] x 100.
(2) I Jot pari 01 100 COUll I, but observeo ln sample.

SCOEPA00006946
-I'

Rpacndl.xls

2/9/09

Page 2 61 4- ---- ------.------



TABLE X

RELATIVE ABUNDANCES I (%) OF IvlACROINVERTEBRATES COLLECTED IN NORTH DOANE LAKE

USING A PETITE PONAR SAMPLER
JANUAR Y 30, 1995

RHONE-POULENC AG. CO. SITE

STATION NUlvlBER:REPLICATE NUlvfBER

TAXON

Incidental organisms *
copepods

ostracods

cJadoeerans

nematodes

Corixidae (water boatmen)

Noronectidae (backswimmers)

fish (stickleback)

frog (tadpole)

NOL·':R I NOL,I :R2 NOL·I :R) NOL-2:R I NOL-2:R2 NOL-2:RJ NOL·J:R I NDL-J:R2 NDL·):RJ

rare acc rare rare

rare rare ace rare

rare

rare occ oee mod rare

* non-benthic biota observed in sample

\'.)oles: (1) Relalive abundance = (1/ In taxon/Total 1/01 Individuals counled) x 100.
(2) 1'101 pari 01 100 count, but observed in sample.

Rpacndl.xls

2/9/99

Page ~ of "
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-----
- - - - - ~BLEX - - - - -

RELATIVE ABUNDANCES I (%) OFMACROINVERTEBRATES COLLECTED IN NORTH DOANE LAKE

USlNG A PETITE PONAR SAlvlPLER .

JANUARY 30,1995

RHONE-POULENC AG. CO. SITE

-.'_._.-
STATION NUMBER:REPLICATE NUlvlB ER

TAXON NOL-I:RI NOL-LR2 NOL·IRJ NDL-2:RI NDL-2:R2 NDL·2:R3 NOL-3:RI NDL·J.R2 NDL·3:R3

.Arnchnordea

Hydracarina Type I
Hydracarina Type 2

Hydracarina Type 3

Mollusca

Bivalvia

Sphaeriidae

Musculiuui sp. 27 39 38 5 12 8 16 44 9.5

Unid. Sphaeriidae
Gastropoda

Planorbidae
Cl'raulu55/,- 2 2 3

Physidae

Plivsella sp.

PI atyhelrni Il thes

Turbellaria

Uilid. Turbe llarian 1.5
Triclndida

Planariidae

Unid Planari idae

Total count for replicate 100 99 99 132 119 163 93 114 lOS

'··Ioles. (1) Relalive abundance = (II in laxonfTolal # ollndividual's counted) x 100.

(2) Nol pari 01 100 count, but observed in sample.

Rpacndl x1s

2/9/99

Page 301 <I
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- - ___ - - - - lA"X - - - - - -
RELAnVE ABUNDJ\NCES I (%) OF I\IACROf. '. ' ' NVERTEBRATES COLLECTED iN BOTH NORTI-I WEST DOAUE LAKES

USING A KICK-NET SAlvfPLER

SEPTElvfBER 25, 1993

RHONE-POULENC AG, CO. SITE

STATION NUNfBER;REPUCATE NUMBER

- - -

TAXON
'Annelida

Hirudinea

Rynchobde llida

Glossiphi niidae

Helobdella sp.

Pharyngobdellida

Erpobdellidae

Erpobcle I In pLlllclnf<l

Oligochaeta

Haploraxida
Tubificidae

Liniuodrilus ilO{fmeisleri

Llmnodrilus ud ekemianus

l lvodrilus /emple/oni

Naididae

Duo sp,

Nais sp.

NOL: I of2

2

3

NOL:2 of 2

3 noted

8

3

WOL:I of I

7

4

Arthropoda

Crustacea

Amphipoda
Gammaridae

Hvatella mleCll 16

Cral/sollYI richniondensis richmondensis

Insecta

Coleoptera
Haliplidae

Haliplu : sp,

18
2

1.5

29
7

Rpiidl93. ~Is

2/9/99

Noles: (I) AelalivB abundance = (II 01Individuals in laxonfTolalll 01 individuals

counted) (approx. 100)x 100.

.~--.:....

Page 1 of 4
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--- - TABLE X

''If\__AB~NC_%)~CR-ER~ATE~LE~IN -'1 NcRWEMOA~\KE'"
usn-c A KICK-NET SAMPLER

SEPTElvIBEH. 2.5, 1993
RHONE-POULENC AG. co. SITE

- -
STATIONNUlvIBER:REPLlCATE NUMBER

\VOL: I of INDL:2 of 2TAXON NDLlof2

Epherneroptera -----.:...---.:..:.::..:::..:..::...::..:....::.....-----.::...::.::..:~

Ullid, Ephcmeroplera
Diptera

Uilid. diptera pupa

Ceralopogonidae

Unid. Ceralopogonidae Type. 1

Unid. Cemlopogonidae Type '1 I <I
Unid. Ccralopogonidae Type ~ 2

Chironnrnidae .

ChirOIl.rJIIlUS sp. 2

Unid. Chironornidae Type 2

Unid. ChironomidaeTyp- 3

Unid. Chironornidae Type <I

1.5

3

33

Unid. ChironomicJae Type 6
Unid. Ch ironornidne Type 7

Unicl. Chironumidae Type 9

Unid. Chirouomidae Type 10

Chaoboridae
Cliaoborus putuipennis

Cliaoborus albipes

Ctiaobarns al11e~'iCO/lIIS

Stnnomyiidae

Unid. Stratiomyiidae

Odonata

Zy goptera

Coenagrioidae
ZO/l iag 1';0/1 sp. 1.5

Noles: (I) Aelalive abundance = (/I 01 individuals In laxonfTolal" 01 individuals

counled) (approx. 100) x 100.

RpncIl93.x/s

219199

Page2014

...-r-r-r" " --

/'

I
====:::--~~~=====:::=:::::::::::======::=:::==-====.:..:....=.~~----_.... -
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- - - - - - - - -TABM··- - - - 
RELATIVE ABUNDANCES I (%) OF !vfACROlNVERTEBRATES COLLECTED IN V.,rEST DOANE LMCE

USING A PETITEPONAR SA]vfPLER
JANUARY 30,1995

R.I-IONE-POULENCAG. CO. SITE

STATION NUMBER:REPLICATE NUMBER

- - - -

TAXON

Arachnoidea

Hydracarina Type I

Hydracarina Type 2

Hydracarina Type 3

Mollusca

Bivalvia

Sphaeriidae

Musculiuni sp.
Unid. Sphaeriidae

Gastropoda

F'lanorbidae
Cyr(",llIs sp.

Physidae

Phvsella sp.

Platyhe lmiruhes

Turbellaria

Unid. Turbellarian

Tricladida

Planariidae

Unid. Planari idae

\VOL-I:RI WOL-I:R2 \VOL-I:R3 \VOL-2:RI WDL-2:R2 WOL-2:R3 \VOL-3:RI \VOL-3:R2 \VDL-3:R3

,....,

Total count for replicate

I,JoI8s: (tl Relalive abundance = (Y 01 individuals in taxon/TotalY 01 individuals

counted) x 100.

102 92 96 103 8 * 96 109 92 94

Hpa ewdlxts
2/9/99

Page 3 of 'I
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-

RpacwcJl.xls

2/9/99

Page ~I ~, 4

--

occoee

WDL·3IU \VOL-3:IO

oecoeemod

rare

rare

.'VDL-I:RI WDL-I:R2 WDL-I:R3 WDL-2:R I WDL-2:RZ WDL-2:RJ WOL·3:R ITAXON

STATION NUMBER:REPLICATE NUMBER

.LA.AB~NCW!ll")~ ~BL~ - - - - -C_R~ER~ATES COL -
USING A PETITE PONAR SAMPLE~ECfED IN 'VEST DOANE LAKE

JANUARY 30, 1995

RHONE·POULENC AG. CO. SITE

* non-benthic biota observ l iet In sample

clndocerans

nematodes

Corix idae (water boatmen)

. Notonectida (I k .. ,e Jac swimmers)

fish (stickleback)

frog (lad po!e) .

Incidental organisms ...

.copepods
ostracods

--

Holes' (II R I u .. e a tva abundance - (II I' "- a indvkluals i Icaunled) x 100. . n axonfTalai "of Individuals

---



TABLE X

RELATIVE ABUNDANCES I (%) OF JvfACROINVERTEBRATES COLLECTED iN WEST DOANE LAKE

USING A PETITE PONAR SA1\1PLER

JANUARY 30, 1995

RHONE-POULENC AG. CO. SITE

STATION NU1vrBER:REPLICATE NUJvfBER

TAXON WDL-I:RI WDL-I:R2 WDL-I:R] WDL-2:RI WDL-2:R2 WDL-?:R3 WOL-]:RI WDL-]:R2 WOL-]:R3

Annelida'

Hirudinea

Rynchohde llida

Glossiphiniidae

H elobdetla sp.

Pharyngobde llida

Erpobdell idae

Erpobr/el/n .punctata

Oligochaera

Huplotaxida
Tubificidae

Limnodrilus hoffmeisteri

Limnodrilus udekemianus

/ lvorlrilus templeton!

Naididae

Dero sp.
Nais sp.

Arthropoda

Crustacea

Amphipoda

Ganunarirlae

Hvatella arteca

87

3

7

89

1

2
76

12

28

7

13

10

7

3

50

16

61.

3

24

2

Craugonvx richniondensis richniondensis

Insecta
Coleoptera,

Haliplidae

Haliplus sp.

Noles: (11 Relative ahundance ~ (II 01 individuals in laxonlTolalll 01 individuals

cOLIn ledI x \00.

ApecweJl.xls
2/9/99

Page 1 of 'I
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TABLE X

RELATIVE ABUNDANCES I (%) OF "!vIACROINVERTEBRATES COLLECTED IN WEST DOANE LAKE

USING A PETITE PONAR SAlvlPLER

JANUARY 30,1995

RHONE-POULENC AG. CO. SITE

STA TION NUMBER:REPLICATE NUIvIBER

TAXON WDL-I:RI WDL-I:R2 WDL-1:RJ WDL-2:RI WDL-2:R2 WDL-2:fU WDL-J.RI WDL-J:Rl WDL-J:RJ

E pherneroptera

Unid. Epherneroptera

Diptera

Unid. diptera pupa

Cerutopogonidae

Unid. Ceratopogonidae Type 1

Unici. Ceratopogonicifle Type 2

Unid. Ceratopogonidae Type 3
Chironornidae

Chironoinus sp.

Unid. Chironomidae Type '2
Unid. Chironomidae Type 3
Unicl. Cnironornidae Type 4
Unid. Chironomidae Type 6
Unid, Chironornid ae Type 7

Unid. Chironornidac Type 9

Unid. Chironomidae Type 10

Chaohoridae
Chaoborus puntipeuuis

Cliaobovus albip es
Ctiaoborus aniericcnus

Statiornyiidne

Unid. Suatiomyiidae
Odonata

Zygoprera

Coenagrioidae
Zoniag rion sp.

Noles: (1) Relative abundance = (11 01 Individuals ill taxou/Iutal j 01 individuels

counted) x 100.

8

2

1 noted'

3

2

9

4

5

39

9
87 77 48 14 68

Rpacwdl.xls

2/9/99

Page 2 01 'I
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- - _____ - - TA.X - - - - - 
RELATIVE AB UNDANCES I (%) OF MACROTNVERTEB RATES COLLECTED IN BOTH NORTIl WEST DOAt'-fE LA KES

. USING A KJCK-NET SAMPLER

SEPTEMBER 25,1993

RHONE-POULENC AG. CO. STTE

- - -
STATTON NUMBER:REPUCAJE NUlvJBfR

TAXON NOL:lof2 NOLL of'J \VDL: I of I

Arachnoidea

Hydracarina Type I
Hvdracarina Type 2 1
lJ ydracari na Type 3

)V[ol!lIsca

Bivalvia

Sphaeriidae

Musculium sp.

Unid. Sphaeriidae 55 52

616

.1 noted

Gastropoda·

Planorbidae

Cyrallills sfJ..
Physidae --------..:.::::-------~~--------

Phvsella sp.

PIa tyhe lm inthes

Turbellaria

Unid. Turbeilarian

Tricladida

Planariidae

Unid. Planariidae 3 8

Total count for replicate I 18 130 109

Apridl93.xls

2/9/99

Noles: 11) Aelalive abundance = (II 01 individuals In laxonfTtJlalII 01 individuals

. counled) (approx. 100) x 100. Page 3 of "
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- - - . TABLE X

_EL~A~AN~(OZ)~ -.v Mt - - - - _. - -
,0 AC. ER: A1~LL~D IN"'l:!'m'I-IN~H WEST DOANE LA KES

USING A KICK-NET SAMPLER

SEPTElvlBER 25, 1993

RHONE-POULENC AG. CO. SITE

STATION NUJVlBER:REPLICATE NUMBER

- -
TAXON

Incidental organisllls *
copepods

ostracods
c Iadocera ns

nematodes

Corixidae (water boatmen

Notonectidae (backswil111ilers)
fish (stickleback)

frog (tadpole)

NDL:lof2 NDL:2 of 2 WDL:I uf I

occ mod fell'
occ occ

Dec Illany

2 noted 30 noted

1 noted
5 noted

1 noted

* non-benthic biola observed in sample

I'-Ioles: (1) Relalive abundance = (II 01 individuals In laxonfTolalll 01 individuals
counled) (app.cx, 100) x 100.

_.;: -..=-... r.w; -!-""! ir;fli!d:s"..J~.b.JL, .,.._ a,. ...r::.
~

RpncJl93.xls

2/9/99

Page ~ 01 II

scoEPA00006956



beaver (Castor canadensis)
black-tailed deer (Odocoileus hemoinus)
California ground squirrel (Spermophilus beecheyi)
nutria tMyocastor coypus)
raccoon (Procyon. lotor)

P.ll

Table I (continued)

!UN 07 '93 10: 34AM WOODWARD CLYDE

bufflehead tBucephala albeolai
,! bushtit (Psaitriparus minimus)

Canada goose (Brarua canadensis)
common yellowthroat (Geothlypis trlchas)
downy woodpecker tPicoides pubescensi
European starling (Sturnus vulgaris)
house finch tCarpoaacus mexicanusi
killdeer iCharadrius vociferous)
mallard (AnaJ plathrhynchosy "
mourning dove (Zenaida macroura)
northern oriole (icterus glabula)
orange-crowned warbler (Vennivora celata)
red-winged blackbird (Agelaius phoeniceusi
ring-necked duck (Aythya couartsi
rufous-sided towhee (Pipllo erythrophthalmusy
savannah sparrow (Ammodramus savannarumy
scrub jay tAphelocoma coerulescensy
song sparrow (Melospiza melodia)
spotted sandpiper (Actitis macuLaria)
Stellers jay (Cyanocitta stelleriy
tree swallow (Tackycineta bicolor)
turkey vulture iCathattes aura)
violet-green swallow tTackycineta thalassina;
white-crowned sparrow (Zonoirichia leucophrysy
willow flycatcher (Emp!donax
Wilsons warbler (Wilsonia pusillay
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Table 1
Plants and Wildlife Observed

During the Field Reconnaissance

bigleaf maple (Acer macrophyllum)
birch. (Betula)
bird cherry tPrunus avium)
bitter cherry (Prunus emarginatdi
black cottonwood (Populus balsamifera)
hawthorn (Crataegus)
hazel (Corylus cornutay
Himalayan blackberry (Rubus discolori
holly (flex)
madrone (Arbutus menziesii)
nightshade (Solanum dulcamara)
Oregon ash (Fraxinus latifo/ius)
Oregon white ciak (Quercus ganyarui)
poison oak: (Toxicodendron diversilobai

i ,I red alder (Aln.us rubra)
red elderberry (Sambucus racemosa)
redosier dogwood (Comus stolonifera)
reed canarygrass tPhalans arundinacedi
rose (Rosa)
Scotch broom (Cytisus scoparius)
tall fescue (Festuca arundinaceai
vineleaf maple (Acer circinatums
willow (Salix)

Animals

Amphibians

bullfrog (Rana catesbeianai

Birds

American crow (Corvus brachyrhynchos)
American goldfinch tCarduelts tristis)
American robin (Turdus migratoriusi
barn swallow tHirundo rustica)
Bewicks wren (Thryomanes bewickiiy
black-headed grosbeak tPheucticus melanocephalusy
brown-headed cowbird tMolothrus ater)
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APPENDIX D

\

Habitat Suitability Index Models for Selected Species

10/14/02
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MALLARD MODEL OVERVIEW

arne

Variables V1 through V3 in the following mallard HSI model describe the suitability of

various cropland cover types as a food source. Suitability is influenced by type of crop

present, cropland management, and the extent of cropland flooding.

Page 0-1 of 310/14/02

Flooding and availability of adequate food resources are the principal requirements for

suitable mallard winter habitat. In most situations, the absence of surface water within

potentially suitable feeding sites renders those sites unsuitable for use by mallards,

regardless of the type or amount of food resources available. Major winter foods of

mallards are grouped into four categories: (1) cultivated grain, (2) mast,
(3) invertebrates, and (4) seeds of indigenous vegetation. These food resources are

provided within three major cover types: (1) cropland, (2) palustrine forested wetlands,

and (3) non-forested palustrine, riverine, or lacustrine wetlands. The mallard HSI

model is organized around these cover types.

Variables V4 through V6 measure the suitability of the food component in palustrine

forested wetlands. Bottomland forested sites provide a diversity of mallard winter

foods including mast, seeds of other vegetation, and invertebrates. The availability of
all food sources to foraging mallards is influenced by the duration of winter flooding, as

the major factor contributing to the productivity of bottomland hardwoods is the .
alteration of dry and flooded conditions. Sites that are permanently flooded or have
more stable water regimes are less productive than bottomland hardwoods subjected

to alternating flooded and dry conditions. Winter flooding directly influences the

availability of food and foraging conditions for winter mallards.

This model was initially developed for the evaluation of mallard winter habitat use in

the Lower Mississippi Valley. This model is based on the major assumption that

available food is the key factor that influences winter density of mallards. The model

produces index values that are assumed to be proportional to the area's ability to

provide required food resources for wintering mallards. The number of

mallards/hectare/day that an area can support is assumed to be directly proportional to

increasing HSI values.

Mallards require aquatic habitat in either forested or non-forested areas. Because

aquatic habitat is present in the Level II ERA Survey Area, mallards are potential

ecological receptors. Mallard use of both forested and non-forested wetland habitat

require different HSI models to evaluate the habitat quality of these structurally distinct

cover types. Both models recognize cover, reproductive requirements, and water

interspersion as the most important components defining habitat quality for mallard.

Variables V4 through V7 are based on the following assumptions:

Project No.:O-61M-10703-0rrask 23
K:\10000\10700\10703\Task 23 Era\Level 2 Era\Levelli
Era.Doc
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MODEL ASSUMPTIONS

In addition to those assumptions noted in the proceeding text, the mallard HSI model is

based upon the following major assumptions:

ame&

Variables V10 and V11 indicate the importance of the water regime. It is assumed that

moist-soil management intended for enhancement of food conditions for wintering

mallards reflects beneficial changes in vegetative growth form as well as species

composition. As a result of variation in water levels (V10), seasonally, temporarily,

intermittently, and artificially flooded wetlands support a greater diversity and

abundance of herbaceous vegetation, contain higher nutrient levels and have greater

invertebrate productivity than do permanently flooded, intermittently exposed and
semi-permanently flooded wetlands. Nonforested wetlands that do not have surface

water present during the winter period are assumed to provide unsuitable foraging

opportunities and represent unsatisfactory conditions for wintering mallards (V11).

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Page 0-2 of 310/14/02

Variables V8 through V11 reflect the food component and habitat suitability of all non

forested lacustrine, riverine, and palustrine habitats. The model is based on the

assumption that on a long term basis, nonforested wetlands managed specifically for

waterfowl use have a greater probability of meeting winter food requirements than do

wetlands subject to uncontrolled fluctuations in water level. Nonforested wetlands that

contain a high percentage of herbaceous vegetation are assumed to provide plant and

invertebrate foods for wintering mallards. Food potential is assumed to increase as

density of herbaceous vegetation increases to 50% canopy cover (V8). Invertebrate

abundance is assumed to be directly related to hydrophyte structure and surface area,
with peak invertebrate production associated with aquatic plants that have relatively

large leaf and stem surface areas (V9).

• V4 - Sites with 50% to 80% tree canopy cover represent optimum stand density.

• V5 - The value of canopy density is directly modified by the index used to
represent the abundance of oak species (V6).

• V6 - The diversity of oak species present directly modifies the value representative

of total tree canopy closure and the proportion of the canopy composed of oak

species. A low diversity of oak species may be compensated for if these trees

compose a large proportion of the total tree canopy. Conversely, a relatively low

abundance of oaks in the overstory may be compensated for if these trees are of
several species.

• V7- The average number of days flooded during the winter period is used to
modify the food value determined for the stand. Bottomland hardwoods that are

not flooded may represent unsuitable foraging sites for wintering mallards

regardless of the density of trees or abundance and diversity of oak species.

Project No.: 0-61M-10703-0fTask 23
K:\1 0000\10700\1 0703\Task 23 Era\Level 2 Era\Levelli
Era.Doc
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MODEL LIMITATIONS

• Optimum habitat composition is assumed to provide suitable distribution of foraging
habitats, food diversity, and cover availability.

ame&

• Specific techniques of moist-soil management are not described in the model. It is
assumed that management, in terms of manipulation of surface water and

vegetative composition, can increase the abundance and quality of food for
wintering mallards where winter flooding and the abundance or quality of food are

less than ideal.

Page 0-3 of 310/14/02

• The model does not address a minimum area required for a specific cover type, or
complex of cover types, necessary before they are suitable for winter use by

mallards.

• The current model addresses winter flooding resulting from headwater and
backwater flooding. The availability of isolated wetlands in small basins and
depressions is not addressed. These small wetlands, however, are a highly

important component of winter habitat.

• The model does not address water quality or its influence on wetland productivity
and habitat suitability for wintering mallards.

• The quality and availability of food is the most influential characteristic that defines
winter habitat suitability for mallards.

• Optimum food conditions can exist only if cultivated grains, acorn mast, and
invertebrates are present within the evaluation area. If one or more of these food

components are absent or unavailable, winter food conditions are assumed to be
less than optimum.

• Sites that are subjected to frequent flooding represent potentially optimum habitat.
Areas that flood with less frequency may actually produce more food, but because
of the infrequency of flowing are unavailable as suitable foraging habitat on a long

term basis.

Project No.: 0-61M-10703-0rrask 23
K:\10000\1 0700\1 0703\Task 23 Era\Level 2 Era\Levelli
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V3 Habitat variables used to evaluate food availability in
cropland cover types - Mean # of days flooded during winter

V1 Habitat variables used to evaluate food availability in
cropland cover types - Type of crop
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Score---=---

Score 1

Curve 1, corn
Curve 2, soybeans

Curve 3, other crops

1. Corn
2. Rice
3. Milo
4. Soybeans
5. Nongrain (e.g., cotton)

120

54

,,
\

\ ,,
\,

60
days

3
crop

2

Score 0.7

1. Crop residues or standing

crops remain on ground surface

2. Fall tilled

Table 0-1
Habitat Suitability Index: Mallard Duck

RPAC Level 2 ERA Site Survey

1 2
type of crop management

-

- -

-

- -
-

- -
-

- -

I -

1.0

0.8

x
Ql 0.6"'0
c

£ 0.4
..a
~
:J

0.2(f)

0.0
0

1.0

0.8
x
Ql

"'0 0.6c

~
..a 0.4ro
~

:J
(f) 0.2

0.0

1.0

0.8-
x
Ql

"'0
c 0.6-
>. .
~

:.a 0.4-
~
:J
(f) 0.2-

0.0

V2 Habitat variables used to evaluate food availability in

cropland cover types - Crop Management

RPAC
Ecological Risk Assessment Site Survey Technical Memorandum
K:\10000\10700\10703\Task 23 ERA\Level 2 ERA\HSI models.xls\Maliard
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Table 0-1
Habitat Suitability Index: Mallard Duck

RPAC Level 2 ERA Site Survey

7/13/02
0-61M-10703 T23
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NA

0.5

0.07

Score----

Score

Score----

41 3 3 .:
number of oak species

I 1.0

0.8

x
a.> 0.6"'0
c

£ 0.4
.D

.~
::l 0.2(f)

10.0
0

x
a.>

"'0
c 0.6
~
:0 0.4
~
::l

(f) 0.2

10.0
0 25 50 75 100

%

1.0

0.8
x
a.>

"'0
0·6c

~
0.4.D

ro
~
::l

(f) 0.2

0.0
0 25 50 75 100

%

, 1.0 -,-L---l__.....1.-._-}__-I--

0.8

V5 Porportion of tree canopy composed of

oak species> 25 cm dbh

V6 Number of Oak species

V4 Percent canopy cover of trees

RPAC
Ecological Risk Assessment Site Survey Technical Memorandum
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Table 0-1
Habitat Suitability Index: Mallard Duck

RPAC Level 2 ERA Site Survey

I
I

V7 Mean number of days flooded during winter period (NoV. 1 - Feb. 28) I

VB Percent canopy cover of hervaceous vegtation

I
I

I

I
I
I
I

I
I

I

Score 0.4

I 1.0

0.8
x
<ll

Score""0
0.6c::

£
ii 0.4
gJ
::J
(j) 0.2

10.0
a 60 120

days

, 1.0

0.8
x
<ll

""0
c:: 0.6
>-
~

ii 0.4
~
::J
(j) 0.2

10.0
a 20 40 60 80 100

V9 Dominant growth of aquatic vegtation

I
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I
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0.5Score -----

large percentage of biomass in water

column or in contact with water

surface (e.g., smartweed)

1. Minimum stem or leaf surface area

in water column or in contact with

water surface (e.g., American lotus)

2. Erect stems with one to few broad

leaves, majority of biomass is above

water surface (e.g., bulrush)

3. Branched stems with broad leaves,

2 3
type of growth

- -

- -

- -

- -

I 1.0

0.8

x
<ll 0.6""0
c::

£ 0.4
.0

.~
::J

0.2(j)

10.0

RPAC
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H51 = (Crop 51 x % cover) + (Forested 51 x % cover) + (Non-forested 51 x % cover)

Food Suitability Index

V11 Mean number of flood days during winter period (Nov. 1 - Feb. 2)

7/13/02
0"61M-10703 T23

Page 4 of 4

1

1. Permanently flooded

2. Intermittently exposed

3. Semipermanently flooded

4. Seasonally, temporarily, intermittently,

and artificially flooded

Score

234
water regime

- -

- -
- -

- -

-
- -

- -

-

- -
0.0

0.8

1.0

Table 0-1
Habitat Suitability Index: Mallard Duck

RPAC Level 2 ERA Site Survey

Cropland SI =V1 * V2 * V3 = 0.7
Forested Wetland SI = (V4xV5xV6)1/2XV7 = 0.19
Non-forested Wetland SI =((V8xV9) 1/zxV10)xV1' 0.36

1.0

0.8
><
Q)
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:.0 0.4
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::s

(J) 0.2

0.0
a 60 120

days

><
Q)

-g 0.6

~
i:i . 0.4
ro

:t=
::s

(J) 0.2

V10 Water regime

Crop cover in study area = a
Forested cover in study area = 0.1

RPAC Non-forested cover in study area = 0.9
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MODEL ASSUMPTIONS

GREAT BLUE HERON MODEL OVERVIEW

• Treelands near water (within 250 feet of water) are assumed to be the principal

nest sites.
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• Tree limb structure suitable for nest placement, proximity to established heronries,
proximity to food sources, and frequency of human disturbance during the

• Suitability characteristics of these treelands are important parameters in the model.

• Species and tree height are insignificant factors in determining how herons select
nest sites.

The model only evaluates the quality of treeland habitats near water as potential nest
sites, even though great blue herons occasionally nest on artificial structures, the

ground, cliffs, and in shrubs and young trees. The variables used to evaluate
reproductive potential of an area include the presence of suitable treeland habitats, the
likelihood that these habitats will be free from human disturbance during the
reproductive season, and the distance between the treeland habitats and active
heronries and between treeland habitats and foraging sites.

arne
Great blue herons require aquatic habitat and prefer aquatic habitats near forested

areas. Because aquatic habitat adjacent to a forested area is present in the Level 1\
ERA Survey Area, great blue herons could be potential ecological receptors. The

great blue heron model for habitat suitability is based on an area's potential to serve as
foraging and nesting habitat. The foraging habitat of an area is evaluated by

determining if there exists a body of water with a suitable prey base and a disturbance
free zone up to 100 m around the site. The variables used to evaluate a potential

foraging site include the presence of suitable forage fish, water. conditions suitable for
the foraging activity of this wading bird, and the likelihood that the aquatic habitat will

be free from human disturbance during the reproductive season or while the birds are
in residency.

The basic assumptions about habitat criteria important to the great blue heron are
based on descriptive and correlative relationships as described and compiled from a
wide variety of studies, from different seasons of the year, from different years, and

from various breeding and foraging sites throughout North America. Primary
assumptions for the great blue heron HSI model include the following:

A total of six variables are included in this HSI model. Variables V1 through V3
determine a Foraging Index (FI) score. Variables V1, V4, V5, and V6 determine a
Reproductive Index (RI) score. All six variables are used to determine a final HSI
score.

Project No.: 0-61M-10703-0fTask 23
K:\10000\10700\10703\Task 23 Era\Level 2 Era\LeveJ Ii
Era.Doc
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breeding season are important criteria for determining where herons select nest
sites.

ame
• Only aquatic areas are considered suitable foraging sites, even though great blue

herons sometimes feed in upland sites. The presence of fish, a suitable foraging
substrate, distance to heronry, and level of human disturbance around the foraging
site are the significant evaluation variables.

• Habitat variables describing treeland habitat can be combined arithmetically to .

evaluate the potential usefulness of tree groves as nest sites. Habitat variables for
aquatic habitat can be combined arithmetically to evaluate the quality of aquatic

habitats as foraging sites. A single HSI can be developed to evaluate habitats that
provide both nesting and foraging opportunities for great blue herons.

Page 0-2 of 210/14/02
Project No.: 0-61M-10703-0rrask 23
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Table D-2
Habitat Suitability Index: Great Blue Heron

RPAC Level 2 ERA Site Survey

V1 Distance between foraging areas and potential heronries V6 Proximity of a potential nest site to an occupied heron nest site

Score: 0.75

0.8

o 5 10 15 20 25
Distance (km)

0.0 +-..,--,..--,--,--1-

.~
:0 0.4
~
::J

Cf) 0.2

x
Score: ~

------- c 0.6

155 10
Distance (km)

o

1.0

0.8

0.0 -+-__-,.__-,.__---+_

X
QJ

-g 0.6

~
:0 0.4
en
~
::J

Cf) 0.2

.
V2 =1.0 if potential foraging habitats usually have shallow, clear water with firm substrate and small fish.
V2 =0.0 if potential foraging habitats do not have these conditions.

HSI Calculations

HSI =(V1xV2xV3xV4xV5xV6)1/2

Score: 0.5

V3 =1.0 if there usually is no human disturbance near foraging zone 4 hours after sunrise/before sunset;
or foraging zone is 100 m from human activities & 50 m from road w/ occsional, slow-moving traffic.

V3 =0.0 if potential foraging habitats do not have these conditions.
HSI = 0.43

Score:-------
V4 = 1.0 if potential treeland habitats usually 0.4 ha in are located over water or within 250 m of water;

5 m high with branches at least 2.5 em in diameter & open canopy.
V4 =0.0 if potential treeland habitats do not have these conditions.

Score: ---.-,;...---
V5 = 1.0 if breeding season exclusion zone has radius of 250 m on land or 150 m on water
V5 = 0.0 if breeding season exclusion zone is not free from human disturbance

Score: 0.5
RPAC
Ecological Risk Assessment Site Survey Technical Memorandum
K:\10000\10700\10703\Task 23 ERA\Level 2 ERA\HSI models.xls\great blue heron
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V5 Species composition of woody vegetation (trees and/or shrubs).

BEAVER MODEL OVERVIEW

V7 Percent stream gradient = vertical drop in meters or feet per kilometer or mile of

stream or river channel).

V1 Percent tree canopy closure =the percent of the ground surface shaded by a

vertical projection of the canopies of woody vegetation 2 5.0 m (16.5 ft) in height.

Page 0-1 of 210/14io2

V4 Average height of shrub canopy =the average height from the ground surface to

the top of those shrubs that comprise the uppermost shrub canopy.

V2 Percent of trees in 2.5 to 15.2 cm (1 to 6 inches) dbh size class =the percent of

trees with a diameter at breast height (dbh) of 2.5 to 15.2 cm (1 to 6 inches).

V6 Percent of lacustrine surface dominated by yellow and/or white water lily =the

percent of the surface dominated by yellow water lily (Nymphaea variegatum)

and/or white water lily (N. odorata).

ame&

V3 Percent shrub crown cover =the percent of the ground surface shaded by a

vertical projection of the canopies of woody vegetation < 5 m (16.5 ft) in height.

Beavers require aquatic habitat with woody and herbaceous vegetation. The Level II

ERA Survey Area meets this habitat requirement. The beaver HSI model considers

water and winter food as the only life requisites because the cover and reproductive

needs of this species are assumed to be identical with water requirements. It also is

assumed that all of the beaver habitat requirements can be provided within each cover

type in which it occurs. Due to the foraging behavior of the beaver, the application of

this model and determination of habitat units vary by cover type .. For beaver habitat in

riverine, lacustrine, and wetland cover types, the model considers the area of the cover

type plus a 200-meter (m) (656 ft) band of habitat on each side of the riverine channel

or surrounding the water body or wetland.

Woody and herbaceous vegetation comprise the diet of the beaver. Herbaceous

vegetation is a highly preferred food source throughout the year, if it is available.

Woody vegetation may be consumed during any season, although its highest

utilization occurs from late fall through early spring. It is assumed that woody

vegetation (trees and/or shrubs) is more limiting than herbaceous vegetation in

providing an adequate food source. The following nine variables comprise the beaver

HSI model:

V8 Average water fluctuation on an annual basis.

Project No.: 0-61M-10703-0ITask 23
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MODEL ASSUMPTIONS

ame&

Principal assumptions for the beaver HSI model are that potential beaver habitat must

contain a permanent source of water. Lakes and reservoirs that have extreme annual
or seasonal fluctuations in the water level are assumed to be unsuitable beaver

habitat. Similarly, intermittent streams, or streams that have major fluctuations in
discharge or a stream channel gradient of 15% or more are unsuitable as year-round

beaver habitat.

V9 Shoreline development factor (a ratio relating the relative edge of a water body to

its area. To obtain a value for the shoreline development factor (SDF), divide the

length of the shoreline by the length of the circumference of a circle with the same
area as the water body. A circle would have a SDF equal to 1.0. The greater the

deviation from a circular shape, the greater the SDF value will be. Values of 3 or
more are assumed to be optimum for beavers).
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V2 Percent of trees in 1 to 6 inch dbh size class

Table D-3
Habitat Suitability Index: Beaver
RPAC Level 2 ERA Site Survey

7/13/02
0-61M-10703 T23
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V1 Percent tree canopy closure
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V6 Percent lucustrine surface dominated by yellow or white water lily
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Habitat Suitability Index: Beaver
RPAC Level 2 ERA Site Survey
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Table D-3
Habitat Suitability Index: Beaver
RPAC Level 2 ERA Site Survey

V7 Percent stream gradient
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Water LR for riverine habitat = V7 or V8, whichever is lower = 0.8
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0.8HSI =----

Table D-3
Habitat SUitability Index: Beaver
RPAC Level 2 ERA Site Survey

HSI =Lowest Life Requisite

b =[(V1xV2)1/2XV5j1l2+[(V3xV4)1/2XV5j1/2 = 1.676947

c =0.5 x [(V1xV2) 1/2XV5j1/2+[(V3xV4)1/2XV5]1/2 = 1.338474

Winter Food Life Requisite (LR) for riverine habitat = b+c/1.5 = 2.0

HSI calculations

RPAC
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Cover

Foraging Habitat

HSI MODEL VARIABLES AND COMPONENTS

WHITE-TAILED DEER MODEL OVERVIEW

Page 0-1 of 210/14/02

This HSI model is designed to assess habitat suitability for relatively large forest

landscapes using generalized species-habitat relationships and stand-level vegetation

inventory. Its purpose is to predict relative changes in white-tailed deer habitat supply

at the landscape level over long time periods and for integration with forest
management planning. The model is not designed to provide an accurate prediction of

habitat suitability or use at the stand level or accurate population density estimates.

Winter foraging cover is described by tree/shrub cover (V1, V2) and agricultural or
herbaceous rangeland cover (V3, V5). Mast is provided by appropriate tree species

with a diameter at breast height (dbh) of 12 inches or greater. The foraging
component includes regenerating deciduous trees/shrubs which come up after fire or

forest harvesting. Shrub thickets and understory provide browse. Shrub cover which
constitutes 30% or 40% of the woody vegetation is considered suitable habitat.

Cover for white-tailed deer is described by both habitat (e.g., food type) and spatial

features (e.g., distance). Structural features such as tree/shrub canopy closure (V2)
provide thermal cover, which reduces wind and snow depth and escape cover (V4).
Areas with dense tree and shrub closures are also more secure against predators.

The value of cover is reduced if the cover is not within range of a feeding area, defined

as areas low in tree canopy closure and high in shrub cover. In summer, feeding
areas also provide abundant forbs or grasses. The distance of forest/shrub cover to

the nearest feeding area (V3B) is an important spatial feature.

ame&
This model (PAM HEP HSI MODEL, Palmer 1987, PA Game Commission) was

designed to evaluate year-round white-tailed deer habitat in agricultural areas in the
Piedmont and Coastal Plain physiographic regions of Pennsylvania. The model was
also designed for mixed oak or northern hardwood forest alone or interspersed with
agricultural and/or rangeland in areas where winter thermal cover is not required.

Habitat required by white-tailed deer are similar to black-tailed deer and found in the
Level II ERA survey area. Therefore, the white-tailed deer HSI model was completed

as a surrogate for black-tailed deer. This model includes both cover and food
variables when assigning an HSI value. The HSI model for white-tailed deer habitat

assumes the life requisites of food and cover are limiting. Water is not assumed to be
a limiting factor. Habitat requirements during the summer are assumed to be provided
by the same habitat features that provide essential winter forage and cover.

Project No.: 0-61M-10703-0rrask 23
K:\10000\10700\10703\Task 23 Era\Level2 Era\Levelli
EraDoc
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MODEL ASSUMPTIONS

White tailed deer are able to migrate freely to their winter range from their summer
range.

Shrub species have the same value as food and this value does not diminish

throughout the winter. Shrub height also has no bearing on forage suitability.
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Page 0-2 of 210/14/02

arne

Winter is the critical period determining white-tailed deer habitat supply. Habitat for
spring to fall seasons, which encompass calving, summer activities and reproduction,

is not limiting or is obtained in the same areas as those where winter food and cover
are obtained.

Woodland openings, agricultural land, and herbaceous fields are important grazing

areas and should make up 15% to 30% of the forest area. Agricultural crops, When
available, generally make up a significant portion of the diet. Optimum food value

exists when herbaceous cover is 50% or greater. The value of foraging cover is
reduced if the foraging area is not within a certain distance of tree/shrub escape cover.

The energetic cost of travel is assumed to be great such that food is useless if it is not
within a certain distance of tree/shrub escape cover and vice versa. This cost can be

in terms of predatory loss and energetic expense.

Water and minerals are not a limiting winter resource.

Project No.: 0-61M-10703-0rrask 23
K:\10000\10700\10703\Task 23 Era\Level 2 Era\Levelli
Era.Doc
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V2 Percent of area in shrub crown cover >5' in forests and shrub land

V1A Number of mast producing trees ~ 12") per acre (oak and hickory)

7/13/02
0-61M-10703 T23

Page1 of 3
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Table 0-4
Habitat Suitability Index: Deer

RPAC Level 2 ERA Site Survey
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V3A Percent of area in herbaceous cover in 0.1 to 9 acres within forest or shrub land

V4 Percent of area confer stands or shrub thickets (~O.1 acre) covering ground
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Table 0-4
Habitat Suitability Index: Deer

RPAC Level 2 ERA Site Survey

x
Q.l

""0
c 0.6

~
ii 0.4
~
::::l

(f) 0.2

V3B Average distance of forest/shrub land to agricultral or herbaceous rangeland

RPAC
Ecological Risk Assessment Site Survey Technical Memorandum
K:\10000\10700\10703\Task 23 ERA\Level 2 ERA\HSI models.xls\deer

scoEPA00006980



V5 Percent of area herbaceous cover in agricultural or herbaceous rangeland

Table 0-4
Habitat Suitability Index: Deer

RPAC Level 2 ERA Site Survey

HSI = Lowest Life Requisite of V1 through V5

7/13/02
0-61M-10703 T23
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asi calculations

HSI =1.0
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APPENDIX E

Environmental Science &Assessment, LLC Memorandum

ame

10/14/02
Project No.: 0-61M-10703-0fTask 23
K:\10000\1 0700\1 0703\Task 23 Era\Level 2 Era\Levelli
Era.Doc
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Source of photo: Corkran and Thoms, 1996.

SPECIES INFORMATION

The northern red-legged frog as an
adult is a medium-sized frog and is
reddish to olive,above with flecks of
small black spots (Marshall et. aI.,
1996). The hidden locations of the hind
legs and lower abdomen are pinkish
red, hence the name 'red-legged' frog.

June 14, 2002

Jean Ochsner

Scott Kranz and Kristin Lawrence, AMEC

RPAC - Portland Site Natural Resource Evaluation

DATE:

TO:

FROM:

RE:

Environmental Science & Assessment, LLC (ES&A) was contracted to evaluate for
presence of northern red-legged frogs (Rana aurora aurora) and northwestern pond
turtle (Clemmys marmorata marmorata) at North Doane Lake and Northwestern
Drainage Pond located within the RPAC - Portland Site. The northern red-legged frog.
and northwestern pond turtle are listed in theOregon Natural Heritage Program's
(ONHP) database as occurring within a 2-mile radius of the project site. The Oregon
Department of Fish and Wildlife (ODFW) lists both species as State Sensitive species
and US Fish and Wildlife Service (USFWS) lists them as Federal Species of Concern
(SOC) under the Endangered Species Act. Due to the federal status as an SOC,
presence of the northern red-legged frogs and northwestern pond turtle is a concern
when evaluating ecological risks for sensitive receptors.

510 SW 3ftl Ave. Ste.410 Portland, OR. 97204 v 503.478.0424 f 503.478.0422· www.esapdx.com

Environmental Science &Assessment, LLC

MEMORANDUM

Northern Red-Legged Frog

Northern red-legged frogs typically are found in forested wetlands and breed in cool
water 1.6 to 6.6 feet (0.5 to 2 meters) deep (usually well-shaded ponds or lake edges,
beaver ponds or slow streams) in winter to early spring (Corkran and Thoms, 1996).
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The best method to determine the presence of northern red-legged frogs is to survey for
egg masses from mid- to late February to mid-March, depending on air and water
temperature conditions in the Willamette Valley. Each egg mass is usually attached to
a submerged branch, stem or other vegetation. Eggs and egg masses are very
distinctive from those of other aquatic amphibians that may deposit eggs during the
same time period.

Eggs typically hatch late March to April. Tadpoles typically metamorphose in late May
or June to early July (Cockran and Thoms, 1996). Tadpoles eat aquatic algae and
other organic debris. Adult northern red-legged frogs eat aquatic macroinvertebrates,
beetles, isopods, and insect larvae (Csuti, B. et. aI., 1997).

Western Pond Turtle

The northwestern pond turtle is one of
two native freshwater turtles in the
Pacific Northwest. The painted turtle
(Chrysemys picta) is more brightly
colored. The carapace (upper shell) of
the pond turtle is olive or dark brown to
blackish. The plastron (ventral shell)
varies from cream-yellow, with or
without dark blotches, to brown or solid
black (Marshall et. al., 1996).

Source of photo: Behler and King, 1979.

The Western pond turtle typically prefers small lakes, marshes and sluggish streams
and rivers. The turtles require basking sites such as logs, rocks, mudbanks, or cattail
mats and frequent bodies of water with muddy or rocky bottoms. Nests can be several
hundred meters from water in a variety of vegetation types (Csuti, B. et. aI., 1997). One
to thirteen eggs are laid in terrestrial nests from late May to August. Nesting sites are
typically on southerly slopes above the ordinary high water line in compact soils having
high clay content and sparse vegetation comprised of short grasses and forbs (Marshall
et. al., 1996). Eggs hatch in approximately twelve weeks. Hatchlings are thought to
overwinter in the nest and emerge in the spring (Csuti, B. et. a/., 1997).

The Western pond turtle is a scavenger and opportunistic predator. The turtles eat both
plant and animal food and prefer mostly small invertebrates. Adults readily consume
carrion, insects, earthworms, mollusks, crayfish, tadpoles and frogs, and infrequently
consume plant material (Marshall et. al., 1996; Csuti, B. et. al., 1997).

The best time to survey for northwestern pond turtle is during a sunny day (above 60°F)
in early spring. During this time turtles have emerged from hibernation and can be
found basking in the immediate area in which they have over wintered.

Page 2
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SURVEY METHODS AND FINDINGS

Northern Red-Legged Frog Survey

A survey for northern red-legged frog egg masses within the waterbodies in question
was conducted on March 15, 2002. Areas determined to be suitable to-support northern
red-legged frog egg masses were surveyed in North Doane Lake and the Northwest
Drainage Pond. These areas contained in-water vegetation in which the frogs could
attach their egg masses (Figure 1). The survey consisted of carefully wading through
shallow areas next to vegetation and visually assessing for the presence of egg
masses.

At the time of the survey the water levels were very high in North Doane Lake, which
was the result of periodic rainfall. The water level within the Northwest Drainage Pond
was not only high, but water velocity was also swift.

No northern red-legged frog egg masses were found during the field survey. In fact, no
egg masses of any kind were found within the areas surveyed. It should be noted that
suitable habitat is present at North Doane Lake to support all life stages of northern red
legged frogs (hatchling, tadpole, juvenile and adult). This habitat includes moist
deciduous forests and forested wetlands along well-shaded pond or lake edges
(Cockran and Thoms, 1996).

As a part of the field survey, native and non-native vegetation, mammals, birds and
herptiles were noted during the field investigation. Table 1 contains an inventory of
vegetation and wildlife species found (or signs of wildlife) at the site.

Western Pond Turtle Survey

A survey for northwestern pond turtles was conducted on May 23, 2002 at the North
Doane Lake site. The Northwestern Drainage Pond Was also surveyed for potential
presences of the pond turtle, however due to the small size of the waterbody and shady
conditions this location was not optimal for observing basking pond turtles. The entire
perimeter of the North Doane Lake was surveyed. There are numerous areas within the
lake that contain suitable basking platforms (i.e., floating logs) where turtles can be
found during suitable weather conditions. The survey consisted of viewing the lake
through binoculars and walking the perimeter of the lake along a railroad easement.

At the time of the pond turtle survey, water levels in North Doane Lake had dropped
considerably since the previous field survey in March. Numerous areas of large woody
debris could be seen scattered throughout the lake edges. The survey was conducted
in early afternoon. The weather was clear with a slight breeze with temperatures
around 65°F.

One large female painted turtle was found basking on a large log during the field survey
(Figure 1). No other turtles observed. It should be noted that suitable habitat is present
at North Doane Lake to support all life stages of northwestern pond turtle (hatchling,

Page 3
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juvenile and adult). This habitat included ponds with basking sites such as floating logs,
rocks, and mud banks (Marshall et. aI., 1996).

As a part of the field survey, native and non-native vegetation, mammals, birds and
herptiles were noted during the field investigation. Table 1 contains an inventory of
vegetation and wildlife species found (or signs of wildlife) at the site.

RECOMMENDATIONS

Based on information gathered during the field visits March and May of 2002, it appears
that the federal species of concern, northern red-legged frogs and northwestern pond
turtle, are not present at North Doane Lake and Northwestern Drainage Pond.
However, these species could utilize these waterbodies during other times of the year,
or the presence of these species may not have been detected during the two field
surveys. Also, due to the high water conditions, this year may not have been optimal for
northern red-legged frogs at these particular locations.

In order to better confirm actual presence of the northwestern pond turtle, a trapping
effort would assist in identifying any additional turtle species found in North Doane Lake
and Northwestern Drainage Pond. An additional survey for northern red-legged frog
adults would also help confirm if these species are located within these waterbodies.

As a side note, though native painted turtles are not listed as a species of concern,
trapping, rehabilitating and relocation of any painted the turtles that may occupy North
Doane Lake and the Northwestern Drainage Pond is recommended. These turtles may
be at risk because of potential bioaccumulation of toxics in their tissues. Long term
exposure can result in death as a result of health problems related to toxic exposure
(Beilke, e-mail communication, 2002).
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Table 1: RPAC Site Visit on March 15 and May 23, 2002
Northern Red-legged Frog and Northwestern Pond Turtle Surveys

& General Site Observations

v~getatlol:l~:Native::::: ..... . . . ......... ~'.' .
stratum:::: ::::CommDn:Name' :::::::::::::SC"ientific:Name::::::::::::::::::::::::::'
Trees Douglas Fir Pseudotsuga menziesii

Red Alder Alnus rubra
Madrone Arbutus menziesii
Bigleaf Maple Acer macrophy/lum
Oregon ash

Shrubs Snowberry Symphoricarpos albus
Douglas spirea (Hardhack) Spiraea douglasii
Red-flowering currant Ribes sanguineum
Red-osier dogwood

Herbaceous Common rush Juncus effusus
Sedge (slough or sitka) Carex obnupta orC. sitchensis
Nootka rose Rosa nutkana
Swordfern Polystichum munitum
Creeping buttercup Ranunculus repens
Stinging nettle Urfica dioica
Piggy-back plant Tolmiea menziesii
Bracken fern Pteridium aquilinum
Pacific waterleaf Hydrophy/lum tenuipes

Ve:uetatlon :.: Non~native:
Shrubs Himalayan blackberry Rubus discolor

Evergreen blackberry Rubus laciniatus
Scotch broom Cytisus scoparius
English holly /lex aquafolium
Canada thistle Cirsium arvense

Herbaceous Reed canarygrass Pha/aris arundinacea
English ivy Hedera helix
Queen Anne's lace Daucus cerote
Morning glory Convolvulus arvensis
Chickory
Field Mustard Brassica campestris
Bittersweet nightshade Solanum dulcamara

N1amiTiafS .~. Native::::::: ..
Beaver Castor canadensis
Deer Odocoileus hemionus

Mamri1itl:s:~:NOri~iJative:
....

Nutria Myocastor coypus

~:iros :~: Na~i'(i1::

Canada Goose Branta canadensis
Mallard (adult + juveniles) Anas platyrhynchos
Stellar's Jay Cyanocitta ste/leri
Red-winged blackbird Agelaius phoeniceus
Robin Turdus migratorius
House Finch Carpodacus mexicanus
Mourning dove Zenaida macroura
Great blue heron Ardea herodias

BirdS :-:NOli-native:·:·:·:
none

Herptiles :~: Native:::::' ..
Painted turtle (female) Chrysemys picta

He:i'P.tile:s:: Nq'Ij:~'~ti)ie:
....

none

Flsh~:Native
none

Filift :.: NO:ri~native:::::::> ..
Brown bullhead Ictalurus nebulosus
Carp? Cyprinus carpio
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LETTER OF TRANSMITTAL

TO:

Wacker Siltronic Corporation Date: October 15, 2002
PO Box 83180
Portland, OR 97283 Job No: 0-61M-10703-0rrask 23

Attn: Cathryn Young

RE: RPAC - Portland Site

WE ARE SENDING YOU: o Attached [8] Under Separate Cover via US Mail

Copies Dated Description

1 10115/02 North Doane Lake Level II Aquatic Ecological Risk Assessment

THESE ARE TRANSMITTED as checked below:

o For Review

REMARKS:

o For Approval [&J For Your Use o As Requested

AMEC Earth &Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503)639-3400
Fax +1 (503) 620-7892 www.amec.com

C:IDocuments and SettingsllplanklDesktoplMy
RPAC Stuff\Young TRANSMITIALdoc
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RP-07 SERIES MONITORING WELL INSTALLATION
TECHNICAL MEMORANDUM

RPAC - PORTLAND SITE

September 11, 2002

Submitted to:

Oregon Department of Environmental Quality
Northwest Region

2020 S.W. 4th Avenue, Suite 400
Portland, Oregon 97201

Prepared for:

RPAC
One Copely Parkway, Suite 309

Morrisville, NC 27560

Submitted by:

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon 97224

0-61M-10703-0/Task 43
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ame&
September 11, 2002

0-61M-10703-0/Task 43

Mr. Eric Blischke
Coordinator, Portland Harbor
Department of Environmental Quality
2020 S.W. 4th Avenue
Portland, Oregon 97201

Dear Mr. Blischke:

Re: RP-07 Series Monitoring WelllnstallaUon Technical Memorandum
RPAC - Portland, Site

On behalf of RPAC, AMEC Earth & Environmental, Inc. (AMEC) is submitting to the Oregon
Department of Environmental Quality (DEQ) one unbound and three bound copies of the above
referenced document. This RP-07 Series Monitoring Well Installation Technical Memorandum
(TM) has been produced to document the installation of four monitoring wells at the Wacker
Siltronic Corporation (Wacker) property. The monitoring wells were installed at the request of
the DEQ, as stated in the DEQ letter dated January 18, 2002 that provided comments to the
RPAC December 6, 2001 Draft Remaining RI Work Plan (RRIWP).

The monitoring well installation was completed in general accordance with the DEQ-approved
Monitoring Well Installation at Wacker Property Field Sampling Plan (FSP) dated February 28,
2002 and the Addendum #1 to the FSP dated March 15, 2002. Sampling and monitoring of
these wells were completed during the Focused Spring 2002 Groundwater Characterization
event, conducted during April and May 2002. The DEQ's objective for the RP-07 series
monitoring well cluster installation and sampling, provided to RPAC in the January 18, 2002
letter and subsequent telephone conversations, is to provide additional characterization of the
groundwater hydraulic gradient and groundwater quality on the Wacker property. The
agreement by RPAC to undertake the installation and sampling of the RP-07 series monitoring
wells on Wacker property does not constitute any acceptance of responsibility by RPAC for the
alleged presence of any constituents in the groundwater on Wacker property.

Included in the TM are a discussion of well installation and development procedures and
subsurface conditions encountered while drilling. Copies of the completed as-built well
diagrams and boring logs, Well Development Logs, and the 90-Day Investigation-Derived Waste
Logs have been included as appendices.

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com
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If you have any questions, please contact Roger Gresh at (503) 639-3400.

Sincerely,

AMEC Earth & Environmental, Inc.

Roger T. Gresh, P.G.
Project Manager

kttr::r
Senior Hydrogeologist

Enclosure: RP-07 Series Monitoring Well Installation Technical Memorandum

c: R. Ferguson, RPAC
J. Benedict, CHBH&L
Cathryn Young, Wacker Siltronics

SKljm
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1.0 INTRODUCTION
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The installation of a new cluster of four monitoring wells (RP-07 series wells) on the
Wacker Siltronics Corporation (Wacker) property was completed between April 15 and

May 2, 2002 as part of the RPAC Site Remedial Investigation/Feasibility Study. The

RPAC property is located at 6200 N.W. St. Helens Road in Portland, Oregon. The

Wacker property is located on the Willamette River north of the RPAC property at 7200
N.W. Front Avenue. Figure 1-1 shows the RPAC Site and the location of the new

monitoring wells.

Per DEQ's request in their January 18, 2002 letter, RPAC agreed to install a

monitoring well cluster on Wacker property near the location of direct-push boring P-8,
completed on behalf of NW Natural in August 2001 and included in the Data Package

for Focused Remedial Investigation, Wacker Siltronic Property, prepared by Hahn and
Associates, Inc. (HAl) and dated November 20,2001 (HAl, 2001). The agreement by
RPAC to undertake the installation and sampling of the RP-07 series monitoring wells

on Wacker property does not constitute any acceptance of responsibility by RPAC for
the alleged presence of any constituents in the groundwater on Wacker property.

This RP-07 Series Monitoring Well Installation Technical Memorandum (TM) describes

the tasks and procedures for installation and development of a cluster of four
monitoring wells on Wacker property. The work was conducted generally according to
procedures outlined in the Monitoring Well Installation at Wacker Property Field
Sampling Plan (FSP) (AMEC, 2002a), Addendum #1 to the FSP (AMEC, 2002b), site
specific Revised Quality Assurance Project Plan (QAPP) dated June 13, 2001 (AMEC,

2001a), and the site-specific Revised Health and Safety Plan (HASP) dated June 13,

2001 (AMEC, 2001b).

The sampling and analysis of groundwater samples collected from these monitoring

wells are discussed in the Spring 2002 Groundwater Monitoring Report (Spring 2002
GMR) dated July 31,2002 (AMEC, 2002c).

2.0 MONITORING WELL INSTALLATION

This TM addresses the monitoring well installation, monitoring well development, and a

monitoring well location and measuring point elevation survey. A description of these

tasks is included in the following sections.

Four monitoring wells were installed near the location of previous NW Natural

groundwater sampling point P-8 (HAl, 2001). The monitoring wells were installed as a
cluster of wells, with an approximate 10-foot separation between each monitoring well
location. These monitoring wells are located north of the Wacker administration
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building in a landscaped area between the building and the Willamette River.

Monitoring well designations had been temporarily assigned to the proposed wells for
clarity during planning. These designations, RP-07-S, RP-07-1, RP-07-D, and RP-07

B, were changed to include the actual completion depths of each well, with the final
designations of RP-07-30, RP-07-55, RP-07-84, RP-07-119, respectively.

The monitoring wells were completed approximately as follows:

• Monitoring well RP-07-30 was completed to a depth of approximately 30 feet below

ground surface (bgs);

• Monitoring well RP-07-55 was completed to a depth of approximately 55 feet bgs;

• Monitoring well RP-07-84 was originally drilled to a depth of 114 feet bgs; however,
the well was completed at a depth of approximately 84 feet bgs as agreed to by

DEQ; and

• Monitoring well RP-07-119 was completed to a depth of approximately 119 feet

bgs.

As-built well diagrams and boring logs are included in Appendix A.

The monitoring well boring that originally was to be completed in the basalt
investigative zone was completed in the deep alluvium zone (above the basalt zone) at
84 feet bgs. This boring was drilled to 114 feet bgs without encountering basalt
bedrock, and the drilling equipment could not be used to advance the boring deeper.
Because the boring could not be advanced to basalt bedrock, the boring was
completed as a deep alluvium zone well (RP-07-84). The boring was backfilled with
coated bentonite chips to 85 feet bgs prior to completing the monitoring well.

2.1 Drilling and Sampling Methodologies

Prior to drilling, as part of setup activities, plywood sheeting was laid out in the work
area and over the lawn to provide equipment access to the drill location and to

minimize damage to the landscaping. Monitoring well installation activities were
performed from April 15 to May 2, 2002. Drilling services were provided by Cascade

Drilling, Inc. (Clackamas, Oregon).

Monitoring wells RP-07-30 and RP-07-55 were installed using hollow stem auger
drilling methods. Monitoring wells RP-07-84 and RP-07-119 were installed using air

rotary drilling methods. To characterize lithology, soil samples were collected at 5-foot
intervals with a split-spoon sampler while drilling the intermediate monitoring well RP
07-55. Soil samples were not collected from the boring for monitoring well RP-07-30.
While drilling monitoring wells RP-07-84 and RP-07-119, grab samples were collected

Project No.: 0-61M-10703-01Task 43
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from the drilling rig cyclone to confirm lithologic contacts in the alluvium and in the

basalt. Drilling character and relative penetration rates also were used to qualitatively

log subsurface lithologies in the three borings where discrete samples were not
collected. No soil samples were submitted for laboratory chemical analysis.

A grab water sample was collected April 29, 2002 from RP-07-119 above the alluvium

basalt contact at a depth interval of 108 to 110 feet bgs. An inflatable packer was

placed approximately 3 feet above the bottom of the advanced steel casing, and a

groundwater sample was collected with a decontaminated submersible pump after

purging approximately 125 gallons of groundwater. The sample was collected at a low

flow rate (less than 1 gallon per minute [gpm]). The groundwater sample was
submitted for analysis of the following constituents:

• Volatile organic compounds (EPA Method 8260)

• Phenols (EPA Method 8041)

• Herbicides (EPA Method 8151A)

• Pesticides (EPA Method 8081A)

• Dioxins/furans (EPA Method 8290)

• Total and dissolved metals

Groundwater samples were also collected from the RP-07 series monitoring wells as
part of the Focused Spring 2002 Groundwater Monitoring Event on May 3, 2002, and
reported in the Spring 2002 GMR submitted to DEQ on July 31,2002. The

groundwater samples collected May 3, 2002, were submitted for analysis of the

following constituents:

• Volatile organic compounds (EPA Method 8260)

• Phenols (EPA Method 8041)

• Herbicides (EPA Method 8151A)

• Dioxins/furans (EPA Method 8290)

• Total and dissolved metals

• Natural attenuation parameters (various methods)

2.2 Well Construction

Following the completion of drilling and sampling activities for each boring, monitoring
wells were installed in the boreholes using the following completion materials:
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Casing and Screen
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• A sump consisting of a 0.5-foot threaded cap at the bottom of the well (included

with the pre-pack well screen);

• A screened interval consisting of a 5-foot length of 2-inch inner diameter 0.010-inch

slotted PVC casing, with a pre-pack filter of #10/20 silica sand; and

• A blank casing to the top of the well consisting of 2-inch inner diameter Schedule

40 PVC threaded well casing, and a locking well cap.

Annulus

• Supplementary silica sand filter pack (in addition to the pre-pack filter), #10/20

grain size, to approximately 2 feet above the screened interval;

• If grout was used, approximately 2 feet of fine #20/40 sand was placed above the

filter pack, which was placed as a transition layer prior to the placement of the

grout seal;

• The seal installed at monitoring wells RP-07-39 and RP-07-55 consisted of

bentonite chips from the top of the filter pack to within 2 feet of the ground surface;

and

• The seal installed at monitoring wells RP-07-84 and RP-07-119 consisted of a

bentonite grout seal (30% solids) from the top of the #20/40 sand transition layer to

the ground surface. The grout was then allowed to settle and set-up overnight,

and the resultant annulus void was filled with bentonite chips to within 2 feet of the

ground surface. The bentonite chips were hydrated in approximately 2-foot lifts

using clean tap water during placement of the chips.

Well Head Completion

• A flush-mount monument was installed to protect the monitoring well at ground

surface; and

• A concrete seal was installed from the top of the bentonite seal to the top of the

flush-mount monument.

Following well installation, the plywood was removed, the work area was cleaned, and

all remaining wastes generated were contained and removed from the Wacker

property.

The lawn impacted by the drilling operations was repaired by RPAC (via a contracted

landscaping specialist, TruGreen LandCare of Fairview, Oregon) on May 17, 2002.
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The damaged sod was removed, soil was added to raise grade in the damaged area,

and new sod was installed on both the north and east sides of the Wacker building

near the RP-07 series monitoring wells. The work was guaranteed by TruGreen

LandCare for any potentially defective or improperly installed materials for a period of
1 year.

2.3 Monitoring Well Development

The monitoring wells were developed following installation to flush out particulates that

may remain in the filter pack material after installation and to ensure that the
monitoring wells were all in communication with the surrounding formation.
Development of all four monitoring wells was conducted on May 1 and 2, 2002.

Monitoring well development procedures included surging each monitoring well with a
surge block, and purging a minimum of five to eight well volumes of water. Monitoring
well development activities were recorded on the Well Development Logs included in

Appendix B.

2.4 Survey

Following completion of well installation, a licensed surveyor, OTAK (Lake Oswego,
Oregon), surveyed the location and elevation of each newly installed monitoring well
on May 15, 2002. The survey data were collected in a coordinate system consistent
with other RPAC Site wells (i.e., Oregon State Plane, North NAD83). The survey data

were entered into the project database and quality checked.

3.0 SUBSURFACE CONDITIONS

In general, three stratigraphic units were encountered (beneath topsoil and fill material)

during the RP-07 series monitoring well installation. They are listed in s.equence from

top to bottom below:

• Fine-grained alluvial silts, sandy silts, and sand (generally corresponding to the
project-defined shallow and intermediate investigative zones).

• Coarse-grained alluvial materials consisting of sandy gravels (generally
corresponding to the project-defined deep investigative zone).

• Fractured basalt bedrock (generally corresponding to the project-defined basalt

investigative zone).
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3.1 Fine-Grained Unconsolidated Alluvial Deposits
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Fine-grained alluvial deposits were encountered beneath the topsoil and fill material to

a depth of 67 to 71 feet bgs. Topsoil was less than 1 foot in thickness, and fill material

(primarily sandy silt) was noted below the topsoil to a depth of approximately 10 feet

bgs. The fine-grained alluvium is stratified with laterally discontinuous beds of clayey

silts, silts, sandy silts, and sands. A sandy silt and sand with wood debris (possible fill)

were encountered between 20 and 30 feet bgs in RP-07-84 and RP-07-119. In all four

borings, saturated sediments were first encountered in the fine-grained,

unconsolidated alluvial deposits between 25 and 30 feet bgs.

3.2 Coarse-Grained Unconsolidated Alluvial Deposits

Coarse-grained alluvial deposits, situated beneath the fine-grained alluvial deposits,

were encountered at 70 feet bgs in RP-07-84 and 67 feet bgs in RP-07-119. This unit

consists of saturated, unconsolidated, poorly graded gravel with occasional cobbles

stratified with thin gravelly sand or sand lenses. The gravels are subrounded to

rounded, well graded (fine to coarse-grained gravels), and are composed primarily of

volcanic clasts (80% to 90%) with minor quartzite and metamorphic and sedimentary

clasts (10% to 20%). The contact between this unit and the fine-grained deposits
described above is distinct.

A dramatic increase in water production was observed within this unit. Groundwater
was discharged from the boreholes at a rate of 75 to 100 gpm while drilling in the

gravel.

3.3 Basalt

Basalt bedrock was encountered beneath the alluvium at 108.5 feet bgs at monitoring

well RP-07-119. Drill cuttings and drilling character indicated that the contact between

the overlying alluvial deposits and the basalt is distinct, and any weathered zone that

may occur above the basalt would be thin (less than 0.5 feet thick). Although the

basalt was encountered at 108.5 feet bgs at monitoring well RP-07 -119, basalt was not

encountered above 114 feet bgs at monitoring well RP-07-84 (located approximately

30 feet from monitoring well RP-07-119), and it appears the alluvium/basalt contact is

either irregular or sloped. The basalt is hard to very hard, slightly to moderately

weathered, and is dark gray. The reddish-brown iron and manganese oxide coatings
noted on the surface of some of the cuttings would indicate that the basalt is fractured.

A decrease in water production was noted below 112 feet bgs.
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4.0 DOCUMENTATION
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All monitoring well installation procedures, lithologic descriptions, and observations

were recorded on loose-leaf boring log forms and/or a bound logbook. Specific

information was recorded as follows.

4.1 Field Logbooks

Field notes were collected to document the procedures performed by field personnel

during the RP-07 series monitoring well installation activities. The field logbook is the

main source of documentation for field activities. Observations specific to each

monitoring well boring were documented on the boring log form.

Entries made in the field logbook included items such as: project name and number;

reasons for fieldwork; relevant field observations; date and time of sampling; names of

field personnel on site; presence of persons on-site not related to the sampling

activities; any change in scope from the FSP; and the type and level of health and

safety equipment used.

4.2 Boring Log Form

Field observations, weather conditions, sample intervals, sample recovery, sample

identification number, analytical methods, soil and rock descriptions, and PID

measurements were recorded on the soil boring logs. Soil boring logs are included on

the as-built well diagrams in Appendix A.

4.3 Well Development Log Form

The Well Development Log form was used to record the well development method,

volume of water removed from each well, and water clarity during development. Well

development logs are included in Appendix B.

4.4 Photographs

Photographs were taken for the purpose of documenting location, appearance,

proximity to Wacker site buildings and topographic features, field activities, or other

relevant field observations for which notes or sketches were inadequate.

5.0 DECONTAMINATION

All equipment used to collect down-hole measurements that may come into contact
with formation water (e.g., water level probe) was decontaminated between each use.
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Disposable equipment (e.g., bailers and dedicated tubing used with submersible

pumps) was disposed of as investigation-derived waste (lOW) (Section 6.0). Sampling

and measurement equipment were decontaminated as follows:

• Soap wash (dilute solution of Alconox or equivalent in potable water solution);

• Potable water rinse; and

• Rinse with distilled or deionized water.

Because NAPL was not present, a methanol rinse was not included in the

decontamination procedure. The augers, casing drill rods, bits, and other drilling

equipment were steam cleaned prior to arrival at the site and between borings. Drilling
equipment was contained on a flatbed truck and transported for decontamination at the

RPAC property in a designated bermed area designed and constructed for equipment
decontamination. Debris was removed from the drilling rig over plastic sheeting at the

drill location before transporting the rig to the bermed area at the RPAC property for
decontamination using a steam cleaner. The drilling rig was generally dry during

transport. The resultant decontamination water from the bermed area drains into a
sump, which then drains through a pipeline that leads to the RPAC water treatment

system.

6.0 TREATMENT AND DISPOSAL OF lOW

lOW generated during the RP-07 series monitoring well installation included soil
cuttings, groundwater generated during drilling and well development activities,
decontamination liquid, personal protective equipment (PPE), disposable sampling
equipment, and other miscellaneous solid waste. All waste generated was recorded
on the 90-Day Investigation-Derived Waste Log. The 90-Day Investigation Derived

Waste Logs are included in Appendix C.

Water used to decontaminate probe rods, sampling equipment, and associated drilling
tools was contained and discharged into the RPAC on-site water treatment system at
the end of each day. Groundwater generated while drilling RP-07-84 and RP-07-119·

with the air rotary rig was contained temporarily in portable tanks, transported to the
RPAC facility, and discharged to the water treatment system. Approximately 11,800

gallons of groundwater and 350 gallons of decontamination water were generated
during the RP-07 series monitoring well drilling and installation activities. Another 320

gallons of groundwater were generated during monitoring well development activities.
A total of approximately 12,470 gallons of water were discharged to the RPAC water

treatment system, for which Daily Water Disposal Logs are included in Appendix C.
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Soil cuttings generated during the monitoring well drilling activities were stored in 55

gallon drums. The soil cuttings were transported to the RPAC waste storage facility on
the day of generation. During the RP-07 series monitoring well installation, 56 drums

containing soil cuttings were generated.

A small quantity of personal protective equipment (PPE) (e.g., gloves) and debris (e.g.,
paper towels and rags, plastic tubing) were placed in drums at the end of each day.
During the well installation and development activities, less than one drum of IDW

containing PPE and debris was generated. This lOW was consolidated with IDW
generated from the same area during the Spring 2002 groundwater characterization
event.

7.0 VARIATIONS FROM FIELD SAMPLING PLAN

Although drilling and well installation were generally conducted according to the FSP
and the applicable SOPs, there were some variations from the planned activities. The

variations from the FSP are provided below. None of these variations adversely

affected well construction or data collection during these well installation activities.

• As suggested by the DEQ, the deep alluvium investigative zone monitoring well

(RP-07-84) was completed at 84 feet bgs (at least 30 feet above the basalt
bedrock). The monitoring well was planned to be completed in silty sand material
generally encountered above the basalt. Basalt was not encountered in this

boring, which had a total depth of 114 feet bgs. Instead a thick sequence of
gravels was encountered at approximately 70 feet bgs. This boring was backfilled

with coated bentonite pellets from 85 to 112 feet bgs. A variance was obtained
from the Oregon Department of Water Resources to use the coated bentonite

pellets. The FSP had proposed completing this well (RP-07-D) just above the

basalt bedrock.

• In lieu of completing a deep alluvium well just above the basalt contact, a grab
water sample was collected from the cased boring just above the basalt at 108 to
110 feet while drilling monitoring well RP-07-119. An inflatable packer was used to
isolate the water in the casing from the groundwater within the sample interval at

the bottom of the casing. The grab groundwater sampling was not included in the
FSP for the RP-07 series monitoring wells.

• The basalt bedrock was encountered at a greater depth than anticipated, and the
proposed monitoring well RP-07-B was completed at a depth of 119 feet bgs, with

a screened interval from 114 to 119 feet bgs.

• Soil samples were collected at 5-foot intervals with a split-spoon sampler from RP
07-1 rather than RP-07-D as proposed in the FSP. Due to unanticipated
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subsurface conditions, the boring that originally was intended to be completed in

the basalt was completed as a deep alluvium well (RP-07-84).

• Centralizers were not installed at monitoring wells RP-07-84 and RP-07-119. The

monitoring well construction details in the FSP for RP-07-D and RP-07-B proposed
placing a centralizer 5 feet above the well screen. Because the monitoring wells

were constructed with pre-packed well screens, well construction and function do

not appear to be affected.

• Fine #20/40 silica sand, rather than bentonite chips, was placed above the filter

pack when grout was used for the well seal. The drillers were concerned that
bentonite chips would bridge at the drive shoe at the bottom of the steel casing,

and they suggested installing a 1 to 2 foot thick layer of fine sand as a transition

between the grout and the sand filter pack. The fine sand prevented the grout from
infiltrating the filter pack in the same manner as bentonite chips. and did not bridge

at the bottom of the casing.

• Due to low well productivity, only three well volumes of water were recovered from
RP-07-30 during well development. This well was pumped or bailed dry and
allowed to recharge several times during the monitoring well development.

• The turbidity meter was not used during development to measure clarity of the
discharge water. During the initial readings, the turbidity was greater than the
scale on the meter, and visual observations of water clarity were noted in the field

notes.
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This report was prepared exclusively for RPAC by AMEC Earth & Environmental, Inc.

(AMEC). The quality of information, conclusions and estimates contained herein is

consistent with the level of effort involved in AMEC services and based on: i)

information available at the time of preparation, ii) data supplied by outside sources,

and iii) the assumptions, conditions and qualifications set forth in this report. This

report is intended to be used by RPAC only, subject to the terms and conditions of its

contract with AMEC. Any other use of, or reliance on, this report by any third party is

at that party's sole risk.
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APPENDIX A

As-built Well Diagrams and Boring Logs
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PROJECT: RPAC - POX START CARDITAG NO.: 147580/L55513 BORING No.: RP-07-30 PAGE 1 OF 1

Elevation Reference: City of Portland Datum Well Completed: 4122102

Relative Ground Surface Elevation: Approximately 35.50 Feet Casing Elevation: 35.26 Feet

25

Casing
(2-inch 10,
Schedule 40 PVC)

Flush Mounted
Monument

Concrete Surface
. Seal

Locking Cap

Bentonite Chips

AS-BUILT DESIGN

Boring Method: Hollow Stem Auger

Borehole Diameter: 11.75"

'C
C ...
:;, CD
0'"... III
Cl:!:

~sw

Ul
CD CI_ c
;:c
.!!! IV
o CD
>0::

(ppm)

J!l
~ co :;,_ 0

mo

CD
D. CDE 0,
Ill>.
tnt-

CD ..._ CD
o,.Q
E E
IV :;,
tnZ

SOIL DESCRIPTION

I 9R~9jL _

SANDY SILT (ML), mottled dark gray
and brown, some clay.
Total de th =30.0 feet.

20 SANDY SILT (ML), dark gray, some clay.

10 SANDY SILT (ML), brown, some clay
(possible FILL).

15

5

Depth
(feet)

o

LEGEND

~ Static groundwater level
measured on 513/02

~ Groundwater Analysis
~ (8260B, 8041, 8151A, 8290,

6020 Total & Dissolved Metals,
NAP)
Groundwater sample
collected on 5/3102

RPAC
Portland, Oregon

AMEC EARTH & ENVIRONMENTAL, INC.
7376 SW Durham Road
Portland, Oregon 97224
Phone (503) 639-3400 FAX (503) 620-7892

Drilling Started: 4122102 Drilling Completed: 4122102 Logged By: L. Janczak
1107031RP730.DRW
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PROJECT: RPAC - POX START CARDITAG NO.: 147581/L55512 BORING No.: RP-07-55 PAGE 1 OF 2

(/)
w
(/)

~
<z
<

Flush Mounted
Monument

Concrete Surface
.Seal

Locking Cap

Bentonite Chips

AS-BUILT DESIGN

----f.~- Casing
(2-inch 10,
Schedule 40 PYC)

Boring Method: Hollow Stem Auger

Borehole Diameter: 11.75"

~
sw

0.3

0.2

0.3

0.5

0.1

(ppm)

4

5

10

10

13

!J
3= c
o :::l_ 0

!DO

CD
Q.

CDE Q.
III >
(/)1-

CD .._ CD
Q...Q

E E
III :::l
(/)Z

LEGEND

SOIL DESCRIPTION

SANDY SILT (ML), medium stiff, damp,
brown to gray, some clay and roots,
(possibly oxidized FILL material).

SILT (ML), medium stiff, moist, dark
brown, some sand «20%).

CLAYEY SILT (ML), soft, damp to moist,
gray to brown, some sand, (clay content
decreases and moisture increases).

SANDY SILT (ML), soft, damp to moist,
gray to brown, some clay and roots, (clay
content and moisture decreases).

SAND (SP), medium dense, moist, dark
gray to black, fine-grained, some silt
«10%).

Elevation Reference: City of Portland Datum Well Completed: 4122102

Relative Ground Surface Elevation: Approximately 35.50 Feet Casing Elevation: 35.20 Feet

5

30 _..L- ....L-_-'-__..L-_--L__L.-_.......

25

10

20

15

Depth
feet)

o

1 2.0-inch 00
split-spoon sample
with % recovered

Y- Static groundwater level
SW measured on 513/02

l.:}... Groundwater Analysis
~ (8260B, 8041, 8151A, 8290,

6020 Total & Dissolved Metals,
NAP)
Groundwater sample collected
on 5/3/02

RPAC
Portland, Oregon

AMEC EARTH & ENVIRONMENTAL, INC.
7376 SW Durham Road
Portland, Oregon 97224
Phone (503) 639-3400 FPJ«503)62~7892

Drilling Started: 4122102 Drilling Completed: 4122102 Logged By: L. Janczak
110703\RP755.DRW

SCOEPA00007010



PROJECT: RPAC - POX START CARDITAG NO.: 147581/L55512 BORING No.: RP-07-55 PAGE 2 OF 2

I/)
w
I/)

>
...J
<
Z
<

Bentonite Chips

. Casing
(2-inch ID,
Schedule 40 PVC)

AS-BUILT DESIGN

Boring Method: Hollow Stem Auger

Borehole Diameter: 11.75"

'C
C ..
:J CIl
0'".. 1lI
Cl~

0.0

0.0

rn
CIl Cl_ C

;:0
.!!1lI
o CIl
>0:::

(ppm)
0.1

4

15

12

J!l
:it Co :J_ 0

mo

CIl
Q.

CIlE c.
1lI >
1/)'"

Well Completed: 4/22102

Casing Elevation: 35.20 Feet

CIl .._ CIl

c..Q
E E
1lI :J
I/)Z

SOIL DESCRIPTION

SILTY SAND (SM), loose, wet, brown
and gray mottled, fine-grained sand.

SILT (ML), medium stiff, wet, gray to
brown, some fine-grained sand
(approximately 20%).

SAND (SP), medium dense, damp to
moist, dark gray to black, fine- to
medium- grained, some silt «10%).
Organic odor.

35

45 SAND-(SP),- medJum- aense~ wef, -brown,- --
fine-grained. 9 0.0

10/20 Colorado
Silica Sand

50 SAND (SP), loose, wet, brown, fine- Screen (2.0-inch
grained. 5 0.0 ID Schedule 40

PVC Prepack with

~10/20 Colorado
Silica Sand with

SAND (SP), medium dense, moist, black
0.010-inch slots)

and brown mottled, fine- to
16 0.1medium-grained. Threaded End

55
Cap

Total depth =55.0 feet.

40

Elevation Reference: City of Portland Datum

Relative Ground Surface Elevation: Approximately 35.50 Feet

LEGEND
PROJECTNUMBER: 0-61M-10703-0 T43

12.0-inch 00
split-spoon sample
with % recovered

.;z- Static groundwater level
W measured on 5/3102

.~ Groundwater Analysis
~ (8260B, 8041, 8151A, 8290,

6020 Total & Dissolved Metals,
NAP)
Groundwater sample collected
on 5/3/02

RPAC
Portland, Oregon

AMEC EARTH & ENVIRONMENTAL, 'NC.
7376 SW Durham Road
Portland, Oregon 97224
Phone (503) 639-3400 F~(503)62o-7892

Drilling Started: 4122102 Drilling Completed: 4122102 Logged By: L. Janczak
1107031RP755P2.DRW
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PROJECT: RPAC - POX START CARDITAG NO.: 147582/L55511 BORING No.: RP-07-84 PAGE 1 OF 4

Elevation Reference: City of Portland Datum

Relative Ground Surface Elevation: Approximately 35.50 Feet

SANCf(SP)~ -diY~ darkgray~ -poorly sortecf -
with some silt, gravel, and wood debris.

Encountered large piece of wood -
difficult drilling.

30 -------------------------------------------------

LEGEND

Casing
(2-inch 10,
Schedule 40 PVC)

Flush Mounted
Monument

Concrete Surface
.Seal

Locking Cap

Bentonite Grout
with 30% Solids

AS-BUILT DESIGN

y
SW

'C
c::: ..
::J Gl
0 ....
.. III
e>:!:

PROJECTNUMBER: 0-61M-10703-0 T43

Ul
Gl Cl_ c:::
;:;:0
.i1!1ll
o Gl
>~

(ppm)

~
~ c:::o ::J_ 0

010

Gl
e.

Gl
Eo.
III >
(/)1-

Well Completed: 4122102 Boring Method: Air Rotary

Casing Elevation: 35.22 Feet Borehole Diameter: 7.0"

Gl .._ Gl

o.,C
E E
III ::J
(/)Z

SOIL DESCRIPTION

SILT (ML), dry to moist, dark gray with
some clay.

SAND (SP), dry, dark brown to gray.

I 9P_~9jL _

SAND (SP), dry, dark gray, poorly sorted
with some silt, approximately 10% gravel,
grain-size increases.

SANDY-S1Lr(fVfl}; ary,- carl(-~fray -WIth----
some organics.

25

5

20

10

15

Depth
feet)

o

~ Encountered groundwater level
WD while drilling

~ Static groundwater level
measured on 5/3/02

,l\ Groundwater Analysis
~ (8260B,8041,8151A,8290,

6020 Total & Dissolved Metals,
NAP)
Groundwater sample collected
on 513/02

RPAC
Portland, Oregon

AMEC EARTH & ENVIRONMENTAL, INC.
7376 SW Durham Road
Portland, Oregon 97224
Phone (503) 639-3400 FAX (503) 620-7892

Drilling Started: 4115/02 Drilling Completed: 4122102 Logged By: J. Fassio/L. Janczak
1107031RP784.DRW

SCOEPA00007012



PROJECT: RPAC - POX START CAROITAG NO.: 147582/L55511 BORING No.: RP-07-84 PAGE 2 OF 4

enw
en
~«z«

Bentonite Grout
with 30% Solids

. Casing
(2-inch 10,
Schedule 40 PVC)

AS-BUILT DESIGN

Boring Method: Air Rotary

Borehole Diameter: 7.0"

Well Completed: 4122102

Casing Elevation: 35.22 Feet

l/I
Gl ... Gl .l!l

Gl Cl "
_ Gl

e. Gl

_ c
c ...Q..D

~ C ;:;:c :J GlE E E Co o :J .!!! III 0-
III :J III >- _ 0 o Gl ... III
enz en I- mo >0:: e,,:!:

(ppm)

LEGEND

SANDY SILT (ML), dense, wet, dark
gray.

SANDY SILT (ML), wet, dark gray,
(approximately 20% sand).

SILTY SAND (SM), wet, dark brown,
sand content increases.

SOIL DESCRIPTION

55

60--'--- ---J'--_-'--_--1__....L._--'__.......

PROJECT NUMBER: 0-61M-10703-0 T43

40

45

50 SANDY SILT (ML), wet, dark brown.

35

Elevation Reference: City of Portland Datum

Relative Ground Surface Elevation: Approximately 35.50 Feet

~ Encountered groundwater level L Groundwater Analysis
WD while drilling ~ (8260B, 8041, 8151A, 8290,

6020 Total & Dissolved Metals,
~ Static groundwater level NAP)
SW measured on 5/3/02 Groundwater sample collected

on 513/02

RPAC
Portland, Oregon

AMEC EARTH & ENVIRONMENTAL, INC.
7376 SW Durham Road
Portland, Oregon 97224
Phone (503) 639-3400 FAX (503) 620-7892

Drilling Started: 4/15/02 Drilling Completed: 4122102
1107031RP784P2.DRW

Logged By: J. Fassio/L. Janczak

SCOEPA00007013



PROJECT: RPAC - POX START CARDITAG NO.: 147582/L55511 BORING No.: RP-07-84 PAGE 3 OF 4

I/)
w
I/)

~
c(
Z
c(

20/40 Colorado
Silica Sand
(Transition Layer)

10/20 Colorado
Silica Sand

Casing
(2-inch 10,
Schedule 40 PVC)

Screen (2.0-inch
ID Schedule 40
PVC Prepack with
10/20 Colorado
Silica Sand with
0.010-inch slots)

.Threaded End
Cap
Coated Bentonite
Pellets (55 gallons
used to seal borin
from 85.0-112.0
feet BGS. (As
casing pulled out
due to sediment
caving. Total

Bentonite Grout
with 30% Solids
(Total Bentonite

. Grout used =880
gallons)

Boring Method: Air Rotary

Borehole Diameter: 7.0"

PROJECT NUMBER: O·61M·10703·0 T43

Well Completed: 4122102

Casing Elevation: 35.22 Feet

SANDY GRAVEL (GP), dense, wet,
mottled black and brown, mostly basalt
gravel.
SANDY GRAVEL (GP), medium dense,
wet, mottled black and brown.

Producing large amounts of water.

GRAVELLY SAND (SP), wet, dark brown
and black.
SAND'rGRAvEL-(GPr wet~ -dark -brown -
and black, (approximately 80% basalt
gravel, 20% mixture of chert, quartz, and
scorria).
Producing large amounts of water.

-G-RA\/Etc.Y-SAND (SFi"),-we{ rriottled ------
black and brown, (gravel constists of
approximately 80% basalt, 20% quartz,
granite, and chert).

GRAVELLY SAND (SP), dense, wet,
mottled black and brown, sand is
approximately 90% basalt.

Elevation Reference: City of Portland Datum

Relative Ground Surface Elevation: Approximately 35.50 Feet

65

85

90 -------------------------------------------------

LEGEND

80

70

75

UI
G) ... G) UI G) CI "

_ G)
Depth Q.,C e.G)

... _ r::::
r:::: ...

feet) SOIL DESCRIPTION E E ~ r:::: ;iii ::::s G) AS·BUILT DESIGNE Q. o ::::s .!!! ftI 0'"
ftI ::::s ftI>o

_ 0 o Gl ... ftI

60 I/)Z 1/)1- U10 >0::: e>;:
(ppm)

.y Encountered groundwater level ~ Groundwater Analysis
WD while drilling ~ (8260B, 8041, 8151A, 8290,

6020 Total & Dissolved Metals,
~ Static groundwater level NAP)
SW measured on 513/02 Groundwater sample collected

on 513/02

RPAC
Portland, Oregon

AMEC EARTH & ENVIRONMENTAL, INC.

7376 SW Durham Road
Portland. Oregon 97224
Phone (503) 639-3400 FAX (503) 620-7892

Drilling Started: 4115/02 Drilling Completed: 4122102
1107031RP784P3.DRW

Logged By: J. Fassio/L. Janczak

SCOEPA00007014



PROJECT: RPAC - POX START CAROITAG NO.: 147582/L55511 BORING No.: RP-07-84 PAGE 4 OF 4

Elevation Reference: City of Portland Datum

elative Ground Surface Elevation: Approximately 35.50 Feet

9

10

10

11

11

SOIL DESCRIPTION

SILTY SAND (SM), dense, wet, dark
brown to black, fine-grained with gravel
(basalt, quartz, and chert).
(Approximately 70% sand, 20% silt, 10%
gravel.)

SANDY GRAVEL (GP), dense, wet, dark
brown to black, with silt. (Approximately
70% basalt, quartz, and granite gravel,
25% sand, 5% silt).

Sand content decreases below 97.0 feet.

GRAVEC(GW)~-verYdeiise:-dark---------

brown to black, with some sand and
silt. (Approximately 95% gravel, 5%
sand and silt).

SANDY GRAVEL (GP), very dense, wet,
dark brown to black with sand and silt.
(Approximately 70% gravel, 20% sand,
10% silt.)

Total depth =114.0 feet.

Well Completed: 4/22102

Casing Elevation: 35.22 Feet

III
CD .. CD J!l

CD CI "
_ CD
Q..Cl Q. CD

_ c
c ..

E E ~ c ;:;:c; :::l CDE Q. o :::l .!!! III 0"
III :::l Ill>.

_ 0 o CD .. III
(/)Z (/)1- !DO >0:: C)~

(ppm)

Boring Method: Air Rotary

Borehole Diameter: 7.0"

AS-BUILT DESIGN

Coated Bentonite
Pellets (55 gallons
used to seal boring
from 85.0-112.0

. feet BGS. (As
casing pulled out
due to sediment
caving. Total
depth =112.0 feet.)

Bottom 2.0 feet of
borehole caved!
heave from 112.0-
114.0 feet.

(/)
w
(/)

~
c(
z
c(

LEGEND
PROJECT NUMBER: 0-61M-10703-0 T43

y Encountered groundwater level
WD while drilling

~ Static groundwater level
W measured on 5/3/02

Drilling Started: 4115102

~ Groundwater Analysis
~ (8260B,8041,8151A,8290,

6020 Total & Dissolved Metals,
NAP)
Groundwater sample collected
on 5/3/02

Drilling Completed: 4122102

RPAC
Portland, Oregon

AMEC EARTH & ENVIRONMENTAL, INC.
7376 SW Durham Road
Portland, Oregon 97224
Phone (503)"639-3400 FAX (503) 620-7892

Logged By: J. Fassio/L. Janczak 1107031RP784P4.DRW

SCOEPA00007015



PROJECT: RPAC - POX START CARDITAG NO.: 147583fL32082 BORING No.: RP-07-119 PAGE 1 OF 4

Elevation Reference: City of Portland Datum

Relative Ground Surface Elevation: Approximately 35.50 Feet en
WI
en
~
<z
-e

Casing
(2-inch ID,
Schedule 40 PVC)

Flush Mounted
Monument

Concrete Surface
. Seal

Locking Cap
Bentonite Chips
(3/8"), hydrated
Total = 2,400 Ibs
Bentonite Chips

VOID at 7.0-8.0
feet BGS

AS-BUILT DESIGN

Boring Method: 5.0" Tri-eone Air Rotary
from 0.0-101.0'.5.0" ODEX Percussion
Button Bit wlUnder-reamer from 101.0-119.4'

Borehole Diameter: 6.0"

v
we
W
SW

'C
c: ...
::s CD
0"... 111C);:

Ul
CD Cl_ c:
;:;:c
S 111o Q)

>0::
(ppm)

!l
~ c:o ::s_ 0

mu

Well Completed: 511/02

Casing Elevation: 35.13 Feet

CD ..._ CD
c,..Q

E E
111 ::s
enz

SOil DESCRIPTION

SILTY SAND (SM), loose, damp, gray,
fine-grained, poorly graded.

Return cuttings becoming wet 
unconfined groundwater encountered
while drilling.

Oriifing-solf cofumn Whiie'frijeCifrig'Clean' --
water.
CLAYEY SILT (ML), soft, moist, gray.

Gradational contact.

Gradational contact.
-------------------------------------------------
SAND with gravel (SP), medium dense,
moist, medium- to coarse- grained,
poorly graded, some organic woody
debris. (Poor cuttings return - displacing
into formation).

NOTE: Subsurface lithology logged by
5 visual inspection of drill cuttings

return and drilling character (no
discrete soil samples collected).

30 --.--------,-----,----.------------.-------------

25

20

10

15

Depth
feet)

o

LEGEND
~ Encountered groundwater level .4-
WD while drilling ~

~ Static groundwater level
SW measured on 513/02

Groundwater Analysis
(8260B, 8041, 8151A, 8290,
6020 Total & Dissolved
Metals, NAP) Groundwater
sample collected on 5/3102

L Groundwater Analysis
~ (8260B, 8041, 8151A, 8290,

6020 Total & Dissolved Metals,
8081A) Groundwater sample .
collected on 4129/02

PROJECTNUMBER: 0-61M-10703-0 143

RPAC
Portland, Oregon

AMEC EARTH & ENVIRONMENTAL, INC.
7376 SW Durham Road
Portland, Oregon 97224
Phone(503)639-3400 F~(503)62o-7892

Drilling Started: 4124102 Drilling Completed: 511/02 logged By: S. Bourcy
1107031RP7119.DRW

SCOEPA00007016



PROJECT: RPAC - POX START CAROITAG NO.: 147583/L32082 BORING No.: RP-07-119 PAGE 2 OF 4

I/)
w
I/)

~
<
Z
<

Bentonite Grout
with 30% Solids
0JVt =10.3 Ibslgal,
Ratio - 50 gal
water: 100 Ibs
grout per batch
mixed)

Bentonite Chips
(3/8''), hydrated

VOID at 31.0 feet

. Casing
(2-inch 10,
Schedule 40 PVC)

AS-BUILT DESIGN

ring Method: 5.0" Tri-cone Air Rolary
from 0.0-101.0', 5.0" ODEX Percussion
Button Bit wlUnder-reamer from 101.0-119.4'

rehole Diameter: 6.0"

AMEC EARTH & ENVIRONMENTAL, \NC.

7376 SW Durham Road
Portland, Oregon 97224
Phone (503) 639-3400 FAX (503) 620-7892

RPAC
Portland, Oregon

Well Completed: 5/1102

Casing Elevation: 35.13 Feet

III
CIl .. CIl .l!l

CIl til "CJ_ CIl

Q.
CIl

_ c
c ..c..c

~ c ;=0 :l CIlE E E c. o :l .!!! III 0"
III :l III >-

_ 0 o CIl .. III
I/)Z 1/)1- a1U >0::: e>:!:

(ppm)

LEGEND

~
Groundwater Analysis

y Encountered groundwater level PA (8260B, 8041, 8151A, 8290,
WD while drilling 6020 Total & Dissolved

Metals, NAP) Groundwater
sample collected on 5/3/02

.~ Groundwater Analysis
~ (8260B, 8041, 8151A,8290,

6020 Total & Dissolved Metals,
8081A) Groundwater sample
collected on 4129/02

y Static groundwater level
SW measured on 5/3/02

~~~~~!i~I]~I_~~~!1_~~_ ~t_1~·_q~~·_~ _f~~!. _
SILTY SAND (SM), loose to medium
dense, wet to saturated, gray-brown,
fine-grained, rounded to subrounded,
poorly graded. (Sand consists of
primarily volcanic fragments.)

SILT content decreasing «10-15%).
Brown return water. Discharge water
production increased to approximately 15
gpm below 54.0 feet.
SAND (SP), loose to medium dense,
saturated, gray-brown, fine-grained,
poorly graded with trace silt
(approximately 10%).

55

SILTY SAND (SM), loose, wet to
saturated, medium to dark gray, fine
grained, rounded to subrounded, poorly
graded.

60..-=.... l---_...L-_......J'--_-L.._......J__.J.-

PROJECT NUMBER: 0-61 M-10703-0 T43

SOIL DESCRIPTION

Very poor cuttings return.

50

Gradational change at approximately
~._f?J~~t _

35 CLAYEY SILT (ML), soft, wet, mottled
brown, low to medium plasticity, trace
very fine-grained sand and mica. (Poor
cuttings return - displacing into
formation. )

40

45

Elevation Reference: City of Portland Datum

Relative Ground Surface Elevation: Approximately 35.50 Feet

Drilling Started: 4124/02 Drilling Completed: 5/1/02 Logged By: S. Bourcy
1107031RP7119P2.DRW

SCOEPA00007017



PROJECT: RPAC - PDX START CARDITAG NO.: 147583/L32082 BORING No.: RP-07-119 PAGE 3 OF 4

II)
w
l/)

~
<C
:z
«

Bentonite Grout
with 30% Solids
0M =10.3 Ibslgal
Ratio - 50 gal
water: 100 Ibs
grout per batch
mixed)

Casing
(2-inch ID,
Schedule 40 PVC

AS·BUILT DESIGN

ing Method: 5.0" Trkooe Air Rotary
from 0.0·101.0',5.0" ODEX Percussion
Button Bit wlUnder-reamerfrom 101.0-119.4'

orehole Diameter: 6.0"

AMEC EARTH & ENVIRONMENTAL, INC.

7376 SW Durham Road
Portland, Oregon 97224
Phone (503) 639-3400 FAX (503) 620-7892

RPAC
Portland, Oregon

Well Completed: 5/1/02

Casing Elevation: 35.13 Feet
III

CIl ... CIl III CIl 0) 'C_ CIl

Q. CIl

_ c
c ...o.,Q - ;:;:c;

E E ~ C :::l CIl
Eo. o :::l ..!!Ill 0-

la :::l III >-
_ 0 o CIl ... III

l/)Z l/)~ lllO > IX: Cl;:
(ppm)

Groundwater Analysis
(8260B, 8041, 8151A, 8290,
6020 Total & Dissolved
Metals, NAP) Groundwater
sample collected on 513/02

!'\ Groundwater Analysis
~ (8260B, 8041, 8151A, 8290,

6020 Total & Dissolved Metals,
8081A) Groundwater sample
collected on 4129/02

SOIL DESCRIPTION

LEGEND
.y Encountered groundwater level ~
WD while drilling ~

.Y.. Static groundwater level
SW measured on 513/02

SAND with trace silt (SP), medium
dense, saturated, gray-brown, fine
grained, rounded to subrounded, poorly
graded.

SANDY GRAVEL with occasional
cobbles (GW), very dense, saturated,
coarse-grained, rounded to subrounded,
some gravel elongated, well-graded,
unconsolidated sand and gravel primarily
volcanic fragments (approximately 90%).

Possible thin, stratified GRAVELLY
SAND (SP) interbeds. (Based on visual
observation of cuttings return and drill
character.)

Discharge water production increased to
approximately 50 gpm below 67.0 feet with
little fines (cleaner discharge water).
Contact at 67.0 feet.
SAI,fDYGRAVEC(GW)~ 'very'dense; --"',.
saturated, fine- to coarse-grained sand,
fine gravel «2.0 inch diameter), rounded
to subrounded, well-graded,
unconsolidated, 90% of sand/clasts
volcanic.

Discharge water production increased to
approximately 75-100 gpm below 70.0
feet. Gravel becoming coarser - possible
occasional cobbles (harder drilling).

Large cobble or boulder encountered
between 76.0 and 77.0 feet. Drill casing
difficult to advance.

65

70

85

80

90_....... .L-_....L..__.L-_---'-__.L-_-'-

PROJECT NUMBER: O·61M-10703·0 143

Elevation Reference: City of Portland Datum

Relative Ground Surface Elevation: Approximately 35.50 Feet

75

Depth
feet)

60 -+~~::--_:_:__:_---:':-:-:"=:----:-:----___iF_=-t_=':..:..._+-=-~+.:::~+:::...:::=_+_

Drilling Started: 4124102 Drilling Completed: 5/1/02 Logged By: S. Bourcy
1107031RP711 P3.DRW

SCOEPA00007018



PROJECT: RPAC - POX START CARO/TAG NO.: 147583/L32082 BORING No.: RP-07-119 PAGE 4 OF 4

Elevation Reference: City of Portland Datum

Relative Ground Surface Elevation: Approximately 35.50 Feet (/)
w
(/)

>
...J
<
Z
<

Casing
(2-inch 10,
Schedule 40 PVC)

Bentonite Grout
with 30% Solids
(Wt =10.3 Ibslgal,

. Ratio - 50 gal
water: 100 Ibs
grout per batch
mixed)
Total Bentonite
Grout used =650
gallons

AS-BUILT DESIGN

20/40 Colorado
Silica Sand
(Transition Layer)

10/20 Colorado
Silica Sand
Screen (2.0-inch
10Schedule 40
PVC Prepack with
10/20 Colorado
Silica Sand with
0.010-inch slots)

_= .Threaded End
Ca

Boring Method: 5.0" Trt-cone Air Rotary
from 0.0·101.0'. 5.0" ODEX Percussion
Button Bit wlUnder-reamer from 101.0·119.4'

BoeolDla le'60"

AMEC EARTH & ENVIRONMENTAL, 'NC.
7376 SW Durham Road
Portland. Oregon 97224
Phone (503)639-3400 F~(503)62~7892

PROJECT NUMBER: 0-61M-10703-0 T43

RPAC
Portland, Oregon

Well Completed: 511102

Casing Elevation: 35.13 Feet

Ul
CD .. CD s CD Cl "tl_ CD
Q.,C Q.G)

_I: I: ..

E E 3= I: ;:;:c; :::I G)E 0. o :::I .J!!1lI 0'"
III :::I III >-

_ 0 o G) .. III
(/)Z (/) .... 100 >0:: C)~

(ppm)

~ Groundwater Analysis
~ (8260B, 8041, 8151A,8290,

6020 Total & Dissolved Metals,
80B1A) Groundwater sample .
collected on 4129/02

LEGEND

~
Groundwater Analysis

~ Encountered groundwater level PA (8260B, 8041, 8151A, 8290,
WD while drilling 6020 Total & Dissolved

Metals, NAP) Groundwater
sample collected on 5/3/02

~ Static groundwater level
measured on 513/02

SOIL DESCRIPTION

Total de th =119.4 feet.

Resumed drilling on 4/29/02. Had 7.0
feet of SAND/GRAVEL heave up inside
6.0-inch casing - ream out.
Discharge water changes to reddish
brown at108_.0. feeL _
Contact into BASALT at 108.5-109.0
feet. BASALT, massive, hard to very
hard, slightly to moderately weathered,
reddish brown, fractured, some FelMn
oxidation coating fracture surfaces.
Pumped approidmately 100-125 gallons
water prior to collecting discrete
groundwater sample (060-01@1330 on
4/29/02) using inflatable packer/
submersible pump system. Bottom of
pump at 108.0 feet below ground surface.
Discharge water production decreases
below 112.0 feet. Basalt grades to dark
gray and discharge water changes to
gray-brown at 114.0-115.5 feet. Basalt
grades to reddish brown and discharge
water changes to reddish brown at 115.5
fee.

Trip-out 5.0-inch tri-cone bit, replace with
5.0-inch ODEX under-reamer percussion
button bit at 101.0 feet. Difficulty getting
ODEX bit to "kick out" below bottom of
6.0-inch casing, sand and gravel binding
bit.

GRAVELLY SAND (SP) interbedded with
SANDY GRAVEL (GW); sand content
increases below 90.5 feet.
Discharge water gray-brown,
approximately 75-100 gpm.

9

10

11

11

10

Drilling Started: 4124/02 Drilling Completed: 511102 Logged By: S. Bourcy
1107031RP7119P4.DRW

SCOEPA00007019



APPENDIX B

Well Development Logs

arne

Project No.: 0-61M-10703-0rrask 43
K:\ 10000\ 10700\10703\Task 43 Groundwater
Monitoring\Wacker Well Instaliation\Rp-07 Series Well
Installation Tm.Doc

9/11/02
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•• 1

WELL DEVELOPMENT LOG

Contractor Name:

Well Development Method:

3D'

0- MP-t ..... lOlt> ~O T4-3

H, 8M 1/6 f Jl--.--:Completed By:

Depth of Well (toe):

~Illl 'project Number:

gP- b7 ..S'J gp.. o7 ~ 30

"'Ik.alL pu.f2\.I2 ~

dODd.-

Rrnc, ~ ~ Wa.rtPr We./l

I M.~

Static Water Level
Before Development (ft):

Project Name:

Date:

Well Name:

~'

,I

~.

l'
I....

...,
I'

Ii
....,

-,.
j,

Inside Diameter (in):

Time Start Development:

Sediment in Well Bottom (in):

:J.vJ
I

13t5""
Start: :fya CL

Volume of Water in Filter
Pack and Well (gal):

Finish:----

Notes

'1 1,6

u ...

\1.1'

AlA

Turbidity
(NTU)Total Volume

"V I.:J u~41'llhS

Surveyed (YIN)Pumping RateTime

ISIS-

I '410

T-itl Ie ~tart Development:,
J
1

I,.....

t

J
d

I
;-<

Volume of Water Removed
from Well (gal):

Time Complete Development:

Static Water Level After
Development (ft): ;)3·71 )

.. 1

Notes: s W-evIt I +iYK.eS. V~ g/ 110 .
up -v ~vo- 38CtllfTVls .

Aventis CropScience
K:\1 0703\Task 43\Field Forms\Well Development Log

0-61 M-1 0703-0
2113/02

Page'1 of 1
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•• 1

WELL DEVELOPMENT LOG

".... '

Project Name:

Date:

~A-C- pDV W'0c& Wu{

·1 Ml\~ ,&2 DOOL

If\.~/( 'project Number:

Completed By:

f)- ~/M-lo7030 TL/3

fl. f2uJlblAL-

Ca scruLL

-,
i

.....

l'

Well Name:

Well Development Method:

Contractor Name:

Static Water Level
Before Development (ft):

(2.p- 1>7 -.I.

cR~. 5 I

" f2..P-b7-55

who (~ f '4.fhp

Depth of Well (toe):

!....

Inside Diameter (in):

Time Start Development:

OJ"

/530

Volume of Water in Filter
Pack and Well (gal): ~l1fo qt. .

1 4f.& b,;>.IP~

-.,.
I

I,.,. Sediment in Well Bottom (in): Start: i-!' (.{ tL Finish: -

( .
-ut .

Time Start Development:

Turbidity

Time Pumping Rate Surveyed (YIN) Total Volume (NTU) Notes

)530 "" t tVP~ \l,tS -:; b ~O(. tJA
I Cd~- N 1&~ '\b t;C) ~,tJ/. ",Il- rJ..La Y S UJ) ui ""' ~ Q., W,

U' u IfDrQll J rJP1u11 ~15' , ..~,

]

l
~

,
1

,..;

-...,

'---'

I.... Volume of Water Removed
from Well (gal):

Time Complete Development:

- 6~12a0../.
I (P '-/ '5

Static Water Level After
Development (ft):

Notes:

. ,

Aventis CropScience
K:\10703\Task 43\Field Forms\Well Development Log

0-61 M-1 0703-0
2/13/02

Page 1 of 1
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".'

/.:t~0

amec~)

WELL DEVELOPMENT LOG

Project Name: .&PAC - POi WoCJ?w Well Irts+"lo~ect Number:

".... '

l

Date:

Well Name:

Completed By:

o ~ b/A(- lo703b '143

H. !3u lib VL---

..,.
.:

l'
..J.

"

Well Development Method:

Contractor Name:

Static Water Level
Before Development (ft):

Inside Diameter (in):

Time Start Development

Sediment in Well Bottom (in):

Depth of Well (toe):

'1 I' Volume of Water in Filter
ot Pack and Well (gal):

V'B3D
Start: -tVtil U. Finish:----

Time Start Development
~

.J
;
i....

Time

0S330

I b?,o

Pumping Rate

-

Surveyed (YIN) Total Volume

Turbidity
(NTU) Notes

Il-bo .J~- 30-'1g b<t.5
J.!JO 1Md. L.. nnv'1\

J .

Volume of Water Removed
from Well (gal):

Time Complete Development

Static Water Level After
Development (ft):

Notes:

7 ~O (f-t.
13' 5

I~

Aventis CropScience
K:\1 0703\Task 43\Field Forms\Well Development Log

0-61M-10703-0
2113102

Page 1 of 1
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".'
WELL DEVELOPMENT LOG

o-~/~- ID1D3b rt/3

-/-1- B j,(.( Lt>lM-/

l'

Project Name: .QPflG...- PbXWaCi4Y Wetl J~J I. Project Number:

Date: a M...A:l dOOd Completed By:

Well Name: f2-P-'b7- B (?.f>-D7 - /11
Well Development Method: £)" ~'-h.dR.,."...~),-"S~ _

Contractor Name: __........I,:C,rA1..........~~-"C~~~~ _---

-

-

Finish:-----

Volume of Water in Filter
Pack and Well (gal):

Depth of Well (toe):

Start:-----

Static Water Level
Before Development (ft):

Inside Diameter (in):

Sediment in Well Bottom (in):

Time Start Development:

"i
....

I....
Time Start Development:

Turbidity

Time Pumping Rate Surveyed (YIN) Total Volume (NTU) Notes

I~9..0 It:t-DM. V-t~ t>0 ~ ().l . - 1'!...I/L Pho#f. II irrD.....
O'

, v J

.....,
I

....,

Volume of Water Removed
from Well (gal):

Time Complete Development: 1330

.....

Static Water Level After
Development (ft):

Notes:

Aventis CropScience
K:\1 0703\Task 43\Field Forms\Well Development Log

0-61M-10703-0
2113/02

Page 1 of 1
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APPENDIX C

Daily Water Disposal and gO-Day Investigation Derived Waste Logs

Project No.: 0-61M-10703-0rrask 43
K:\ 10000\10700\10703\Task 43 Groundwater
Monitoring\Wacker Welllnstallation\Rp-07 Series Well
Installation Trn.Doc

9/11/02

SCOEPA00007025



DAILY WATER DISPOSAL LOG LOG
RifFS

RPAC - Portland Site

Volume

Date AreafLocation(s) Type of Waste Activity Description GeneratedfTransferred
(Give Units of Measure)

Mcw'~I1U6 VIaJ./ 6(c<.fJP~o U}, WHILE ~'l-I..,AJf.

4/[(../6l 05 t:'~"'~4~
~~6 R..P -~'% -84-

-6-=1- - ~ bA-U~S

1lrrlb"L
rn"'PI"1l)R.IJJ& "y.JE!-L GiZ.D0rvf).z}~' G6tl£{~~ ,-,-,ITILc {?,'Z. f U,,-; p(;

6S
&xz.iN() Be:a., ~G fZ.J7-0 "7-84 iJ2f.5 c;ft.L/4)SiJ.. fZ.r-ot~84-

+1/13hz
""'00 ,'7O/'Z.' J.J6 !J-/tEi-L Gr<~1h..c 6€f....'lBzAiED ~HILE: DiZf~L/JJ6

os fu.<zr.lXJ ~4 l6olZ.l )..)6 r2.p~c 1-'M 2.,/60 ~A-llCN.s

:it- /ZY-oT-8

+/N/oz..
M:lf.:lIT6ll:.it'>G 'tKSiA- D.t:CN..J Hz-c ~t iJ..!'Asli .

oS f!>o/~(~ (; e4 ~~r:s 00 RffiC 'X SO '6A-l-L.-6NS:-Ii. p:: .- 67~ .

4/zz/e,.z.
j3orz,/1J6S Orz/I.-\.. Hz-C> (r;rzc t. .,p1/z..O') C&J£.z,/tr6D

oS R.F-O'f -Sf:" ;. IJJ(-f, ~c:" PlZr L-t11J6 (50?'IP6<" 12P~t1?,5'_\ f l!::p.-o"1· .fa ...:;::::. 100- G(!HLo~SJZ..~~o1- -30
btr,z"",C, OIt.I /...L / bfZi:p/VPli,o 0E;:Ei?·An:P P,Z /t.LiIJG

41L~ ea. e>S IZ-P-01" II" B,,z,t-:3b -e..r-61~1 q ~ I,2.0f;j - 6t=rl.U'..N S.

1/ZS/bZ
Ber<10b \\. ) (/

oS gp,or·1Jq -J::j ')400 -6ML6NS

4-IzbloL
13bf:{ I/.)(, \"\ II

65 RP-61-WI -;t 3"000 - GA-t.l,.C'I'-'S.

4/zQ/oz.
&xt.lj)b ." it'

05;. ;z.P-01· n1 > II ...1/ .;r. 2Aoo - Gp..LL(!)A)~

4f3c(oz. OS
BM:-iAJe, Vt;itN Hz...o ro ( . @>rP J7e/Lt. hpE:, (~jN6

~-c1-- fJCi 't (((!f-IAJ ~\.J; kJb-609-i.. 10 fc..r rftAj/1$. '1'\) r~q:; i"'eUo ~ ;zoo· 6A.\..UlJJ~

Notes: LA = Lake Area
IA = Insecticide Area
HA = Herbicide Area
OS = OffSite

AMEC-PDX Field Form
K:\10703\Task 43\Field Forms\DailyWaterDisposalLog

90DayIDWLogwater4/23/02
Page 1 of 1
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DAILY WATER DISPOSAL LOG LOG
RifFS

RPAC ~ Portland Site

Volume
Date Area/Location(s) Type of Waste Activity Description GeneratedlTransferred

(Give Units of Measure)

.Ji'EC<.~ VIZ \ \./, fl.' b DECcA) Hz.f)
DE'CCN CF J7~ILL Kl(,

·511/0z-· 05
/"I ~Tl<CR. {uty1PLErltJlJ o~ ):!. 100 - 6P-LLOt.JS..

BOlZoN 6 er-sr-u«. ,

gor<{I~6::'> P"'~GE" I p6.eUf'rrlcAlr 76- GA.IL~J..)S.511102- oS fZ.P-6FGOj f<.P-e>1, 5"~ H-z.o .,.
5/z.102

BOI<.II-'(.$. R..p- b1- - 30, P0r<Ge'/ CJC:ucLti'tT'ifiv7 -;..-6$ Rf'-o:t-5S; /l-p-0 1 -84 Hz.p 2S0 - 6MLC)tJ$
r ee-st- f/<?

Notes: LA = Lake Area
IA = Insecticide Area
HA =Herbicide Area
OS =OffSite

AMEC-PDX Field Form
K:\10703\Task 43\Field Forms\DailyWa terDisposalLog

90Dayl DWLogwa ter4/23/02
Page 1 of 1
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I" /. /' t. _ '.' ~, __ Jl

gO-DAY INVESTIGATION;jERIVED WASTE LOG
RI/FS

Aventis CropScience
RPAC-Portland Site

Lot Date 1st
gO-Day Limit Samples Collected

Approximate Amount
# Accumulated

(Day 1st accumulated Station 10 Type of Waste How Generated during activity for
(Give Units of Measure)

+90 days) Lab Analysis?
I

W-Dl-B (~~ Weut~V tAWI
! 4/1C; Iet.- 9Yl\ Ctdh~ y{;) oS q\cxJ2. d'VLUI-~ .<T~lttaJ\~.-

4J11 uJtt~
I U .

t) 4/lla I0 i. Y/r(i) 6'6ckt£ ct~
u u

3
,

Y/fj)

4 ,I! Y/(\I) \[j
( .-. ,r.n.... A ....... "' rr-;

...... r: ~, ,_
.... ~") VI .V'-" 1J\1'l) ~~ t1'ltX:'ew~ T

II
~ u Ir

I?/ Y/f'J ) --"r
-rt

-c;

/ri'I Yfl'l)

r»
\./ \vlM\0

t1
., ~ )

I J T \!'l )

t7tf, \I \All D'i'J\~'f
......

\0 Y/(V S5 t1 tt-e etvu~
-c, u

II YIN>

12- '"Y/6i>

13 'li 'V
,-

Y/FJ) \V
/4 41111 D~ ~t\ Utktv'~ Y"N) ~'6~~

/6 I •
U

Y/~)
U

/to V V \fj ,V ym \V

RPAC - Portland Site
Draft Focused Spring 2001 Groundwater Monitoring Field Sampling Plan
Kll0703fTask 43/90daylog

0-61M-l0703·0fTask 43

2127/2002

Page 1 of 1
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I" /' I' J"1 L..,._. ,JI

90-DAY INVESTIGATI( .•.. '. ERIVED WASTE LOG
Rlj~·..J

Aventis CropScience
RPAC-Portland Site

La Date 1st gO-Day Limit
# Accumulated (Day 1st accumulated

+90 days)
Station ID Type of Waste How Generated

Samples Collected
during activity for

Lab Analysis?

Approximate Amount
(Give Units of Measure)

I '- • u
yfi)

ytN}
l.

2-1

21

:2~

21
3~
.., ,

~ )

1/ \Y ~: ) ~ ~
~

(

Y/ti)

YlfJ)

Y/iN)

",1/
\V

;(\ ~IIM'U A\ ,v v

() /'\''1 nfrYll ~ .1. n, I.J i,Uttt/tUA..~~
- .A \r IT V J.flv w~

~r-Ol-B(~ 411 cuih~~
" \ V

''[.'

RPAC - Portland Sile
Draf! Focused Spring 2001 Groundwater Monitoring Field Sampling Plan
KJl0703rTask 431g0daylog

0-61M-l0703-0rTask 43

212712002

Page 1 of 1
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·..-. --,... _. '.' " r , .:-- --. ,- ........ -~ 1-..-•• ..t'~,; .. ,,- ..........~ -- <----.. ~--- -
gO-DAY INVESTIGATIC ERIVED WASTE LOG

R;;.:.:o:;

Aventis CropScience
RPAC-Portland Site

1t Date 1st
gO-Day Limit Samples Collected

Approximate Amount
Accumulated

(Day 1st accumulated Station 10 Type of Waste How Generated during activity for
(Give Units of Measure)

+90 days) Lab Analysis?

-3 1- 111 02~ UJ D1-- B(gt-l ~l{ arfnhQ? ~~r~~ yIN) , SGaL-Gt~-
'~

I .

\ " \
v \

Co' u
Y~

-~ ~~~lA
-c,

(,:;C- n () ,J 1\ •" ~ •
lIYVlI ~ HJ'l ) / L;-?\U~ Ll/vvvv-

~~ \ ~V O~\l ~ltfu~ ~Ij ytfJ) U ,Ij

31 L-\ '2.-?--1 0 2--- \RP--Dl-~6 Soil C1k~ LVtl!Jt.-w MiN
YN g 0 V11& dw V\\ V\ J?h .ttCt·h~M! ~

-:g- ~~ \ U " uR-YJ"ol ...~ Y~

.ll \ y~
[-0 YI{i)

i y(N)

t2- y(N)

f+3 ,V \J \~ ,II ~ yiN) \IJ
~J., If I ..... ~i 'I ItU 'J D'1'~ 0S i .'"\ 1111 rt. I .I \VlLc~ VV\..uJ F\ /) fllf\ '" Jl ~

~.
~ vvt II ,.... \l-UJ....rn- ?v vyy I ,1A~t':L\'..l'J;t..{ WI...- T/~ , 'X:>' \'/ x<"" x 'S

Lf-5 4 I~D2--- 1~~_O1-~/1 1_~i) 1'0(l~,'l~ cPl1tlt.w j\A.vV ytN) 60 W~ dvw--,-,01·,'3· '1 «f.i) ~ f'lA 1M "1J'\~17J.t~-1.--- -
Ltv L' 0 J;~

~ YIN t\/U

R-7 YIN

!i-g YIN

"
RPAC - Portland sue
Draft Focused Spring 2001 Groundwater Monitoring Field Sampling Plan
Kll0703fTask 43/90daylog

0-61M-l0703-0fTask 43

2/27/2002

Page 1 of 1
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gO-DAY INVESTIGATION DERIVED WASTE LOG
RifFS

Aventis CropScience
RPAC-Portland Site

Lot Date 1st
gO-Day Limit Samples Collected

Approximate Amount
# Accumulated

(Day 1st accumulated Station ID Type of Waste How Generated during activity for
(Give Units of Measure)

+90 days) Lab Analvsis ?

q 4-/ZS/(tj2 Rt7·o1--I/Q
WA-C~i~ WEiLL

y(N')Sr.!t./ I:>rN.L (llm~~ O/l/WAJG / XNSTlt-l"'r71OiJ ss:&1\Ll4J R> r pa;f'I1

y(fD

Y//D

y&D

Y(ff1)

yifN)

yiN)

Y~

,1/ ..1I .. It \l-- yiP ' I"

I.! 4/2(~Jo2..
WAckS2 '('l<:=u..

RP-ot -1J'1 SOIL.! I?/Z.ILL (uiTIJJ6S PRJLlJ),J(, Jrll~r~i1~b yifD 15>-lA LtolJ a;r L)zUI'-\

Yt!SO

y~

,I... 1/ ,II' 'V yMf) -1/

4/'/.qJ~z
v.lA<JLe:..~ WEt L

Y/(f,
'/:-,

/ZP-01-/lQ Soll/Oil./\.L (ornlii, ~11LL.t~ / Tillf,f{lA-{ttJJ 1,)!;"-6AlLa,(~ Oor OtZv""""......

ytfI)

\[.1 'Ill 'v 'l/ YI(1) ,1/

RPAC- Portland Site
Groundwater Fi~ld Sampling Plan
K:\10703ITask 431Field Formsl90daylog - Fall 2001

0-61M-10703-0fTask 43

11/26/01

Page_of _
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gO-DAY INVESTIGATION DERIVED WASTE LOG
RIIFS

Aventis CropScience
RPAC-Portland Site

Lot Date 1st
90-Day Limit Samples Collected

Approximate Amount
# Accumulated

(Day 1st accumulated Station 10 Type of Waste How Generated during activity for
(Give Units of Measure)

+90 days) Lab Analysis?

t/2/ .Ie)? 1(- ,olG z. ;" ..5i:s:t7ll'llSJr FiI.T&'ZS fiL.~I1J(, PtlIH_
I'

RP-01~1IC( r:'2JI,.,.. PrZllL H, 0 ~ 0 e. (2PAc. 5 rtF Y/flj 9;-6/H.~MJ evr PIZ.OMl ~ ( ..

yt@

\)' ,1,.-0 'L..- \1/ y(f!> .... /

._OJ ~cI7\Mel..) "r SGl71t"GNT Sep"'~

Y/(0
_.

SJelJ6Z (ZP-61-IICf 61'F ~f;;:;' lH:6"Aua: l7c. r 'Bz.ufY\Iv;,.:.w; &til U. oU J)"1)-I
Y/{f)

Sb-6A<.- Pur PlZu"",, .

V / "",1..'-1 y~ h',ll (~2o-6AL)
I~/

510'/02
5t., ... Tb Scs'r

Y/(J)!.-.- RP-o"f-I1Q SOIL- NlOWrtllWT" flAv. . eor) ~ ZS'-6AL. II) ~-tJk. mu""

S/od6Z
RP-o1-SE"R:u:;:5

Y/{r) ,;:;Zr:-6AL JNa·~AI. p.e1Jl'o1
41.1- 'l,Ljcl.t.S PPE F'PG- PfZ.'Ll.ING

YIN

YIN

YIN

YIN
•

YIN

YIN

YIN

YIN

YIN

RPAC, portland Site
Groundwater Fietd Sampling Plan
K:\10703\Task 43\Field Forms\90daylog' Fall 2001

0,61M,10703,Orrask 43
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Dear Mr. Blischke:

0-61M-10703-0/Task 59

February 4, 2003

K:11 0000\1 0700\1 o7031Task 59 Remaining RI
Work PlanlRRI- TMIRRI_TM.docwww.amec.com "

Re: Remaining Remedial Investigation Technical Memorandum
RPAC - Portland Site

One hard copy of the entire report (including all analytical results) is enclosed per DEQ's
request. Three copies of this report, including both partial hard copy portions and partial
electronic portions on compact disk (CD), are enclosed. Appendices A through I are provided
on CD in Portable Document Format (PDF). The PDF files can be accessed using Adobe®
Acrobat® or Reader® software. Please contact us if you have any trouble accessing .or
navigating between the electronic files.

Included in the RRI TM are tables with descriptions of the Site reconnaissance activities, a
comparison of planned versus actual sampling activities, field measurements and observations,
and analytical results. Although there were some minor variations from the RRI FSP, none of
these variations affect the quality of the RRI field sampling event results. In addition to the
activities and results from the RRI sampling event, analytical results and information from the
Willamette River seepage meter water sample collected on September 24, 2002 have been
included within the RRI TM.

The figures in the RRI TM include the Site location, Site reconnaissance information, and
sampling locations for sediment, surface water, soil, and outfall discharge water sampling
activities. A copy of the completed sampling event field forms, sediment and soil boring logs,
detailed data validation reports, and complete tables of validated analytical results are included
as appendices. Figures with concentrations of selected preliminary constituents of potential
concern (PCOPCs) analytical results for sediment, surface water, soil, discharge water, and
seepage meter samples are also included as Appendix E.

On behalf of RPAC, AMEC Earth & Environmental, Inc; (AMEC) is submitting to the Oregon
Department of Environmental Quality (DEQ) the enclosed Remaining Remedial Investigation
(RRI) Technical Memorandum (TM) for the June 26 through August 23, 2002 field sampling
activities conducted at the RPAC Portland Site (Site). Field activities were completed in general
accordance with the Final RRI Work Plan (which includes the Final RRI Field Sampling Plan
[RRI FSP]) dated May 24, 2002, conditional approval of the work plan by the DEQ in a letter
dated June 14, 2002, and RPAC's response letter dated June 28, 2002.

Eric L. Blischke
Oregon Department of Environmental Quality
811 S.W. 6th Ave.
Portland, Oregon 97204

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892
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Please contact Roger Gresh at (503) 639-34~0 if you have any questions regarding this report.

Page 2

e

ott Kranz, R.G.
Senior Hydrogeologist

2/4/03
Project No.: 0-61M-10703-0ffask 59
K:\10060\10700\1 0703\Task 59 Remaining Ri Work
Plan\Rri - Tm\Rri_Tm.Doc '

c: R. Ferguson, RPAC
J. Benedict, CHBH&L

End: Remaining Remedial Investigation Technical Memorandum

HWN/clh

. i!1· /1 ~
<~!-{J.MJ/Co i«.
Heidi Nelson, EIT 'W
Environmental Engineering Staff

AMEC Earth & Environmental, Inc.

Sincerely,

Department of Environmental Quality
RPAC - Portland Site
RRI Technical Memorandum

<.«:Roger Gresh, P.G. ~
Project Manager

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00007037



Page

1.0 INTRODUCTION 1

2.0 FIELD ACTiViTIES 3
2.1 Site Reconnaissance 3

2.1.1 '. Reconnaissance Procedure , 3
2.1.2 Reconnaissance Results .4

2.2 West Doane Lake Sediment Investigation .. 8
2.2.1 Sampling Locations 8
2.2.2 Sampling Procedures 8
2.2.3 Results 12

2.3 WDL and NDP Surface Water Investigation 14
2.3.1 Sampling Locations 15
2.3.2 Sampling Procedures 15
2.3.3 Results 17

2.4 Historical Drainage Ditch Soil Investigation 19
2.4.1 Sampling Locations 19
2.4.2 Sampling Procedures 20
2.4.3 Results 22

2.5 City Outfall Discharge Water and Seepage Meter Water Investigation 24
2.5.1 Sampling Locations 24
2.5.2 Sampling Procedures 24
2.5.3 Results 27

3.0 INVESTIGATION-DERIVED WASTE (lOW) 28

4.0 DATA QUALITY EVALUATION 29

5.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 30

REFERENCES 33

LIMITATIONS 35

List of Tables

Pagei

e

2/4/03

Table of Contents

Preliminary Screening Values Associated with Preliminary Constituents of
Potential Concern

Summary of Items of Interest Identified During the Reconnaissance Survey

Planned versus Actual Sampling Locations and Analyses

Field Measurements for Sediment and Soil Sampling Locations

Field Measurements for Surface Water and Discharge Water Sampling Locations

Final Validated Sediment Results, Detections Only

Final Validated Surface Water Results, Detections Only

Final Validated Soil Results, Detections Only

Final Validated Discharge Water and Seepage Meter Results, Detections Only

Project No.: 0-61M-10703-0ffask 59
K:\10000\1 0700\10703\Task 59 Remaining RIWork
Plan\RRI - TM\RRI_TM.doc

Table 1

Table 2

Table 3

Table 4A

Table 48

Table 5

Table 6

Table 7

Table 8

Department of Environmental Quality
RPAC - Portland Site
RRI Technical Memorandum

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00007038



Project No.: 0-61M-10703-0rrask 59
K:\10000\10700\10703\Task 59 Remaining RIWork
Plan\RRI - TM\RRI_TM.doc

Department of Environmental Quality
RPAC - Portland Site
RRI Technical Memorandum

Page ii

e

2/4/03

List of Figures

List of Appendices

Site Reconnaissance Photo log

Field Forms

B-1 Sediment Sampling Forms

B-2 Surface Water Sampling Worksheets

B-3 Soil Sampling Forms

B-4 Surface Water and Outfall Sampling Worksheets

B-5 Daily Water Disposal Log and 90-Day Investigation Derived Waste Log

Boring Logs

C-1 Sediment Boring Logs

C-2 Soil Boring Logs

Data Validation Reports

0-1 . Data Validation Report for Remaining Remedial Investigation
Characterization Event, Excluding PCDD/PCDF Results

0-2 Data Validation Report for Remaining Remedial Investigation
Characterization Event, PCDD/PCDF Result

0-3 Data Validation Report for Sample WR-SM3, Excluding PCDD/PCDF
Results

0-4 Data Validation Report for Sample WR-SM3, PCDD/PCDF Result

Select Constituents Analytical Results Figures

Final Validated Sediment Analytical Results

Final Validated Surface Water Analytical Results

Final Validated Soil Analytical Results

Final Validated Discharge Water and Seepage Meter Analytical Results

Sediment Sampling Locations Including Sampling Depths and Analyte List

Surface Water, Outfall Discharge Water and Seepage-,Meter Water Sampling
Locations and Analyte List

Soil Sampling Locations Including Sampling Depths and Analyte List

Site and Vicinity Map

Site Reconnaissance Overview

Appendix E

Appendix F

Appendix G

Appendix H

Appendix I

Appendix 0

Appendix C

Appendix A

Appendix B

Figure 5

Figure 1

Figure 2

, Figure 3

Figure 4

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00007039



1.0 INTRODUCTION

The scope of work completed during the RRI sampling event includes the following:

The following tasks identified in the RRI FSP are not included within this RRI TM:
sediment, groundwater, surface water,and tissue sampling in the NDL and NDP.

Page 12/4/03

In addition to the work completed in accordance with the RRI FSP, a water sample

was collected on September 24, 2002 at the Willamette River seepage meter location,
WR-SM3. The seepage meter sampling was conducted in accordance with a letter

submitted to DEQ on September 18, 2002 (AMEC, 2002e) with subsequent approval

by the DEQ in a letter dated September 20,2002 (DEQ , 2002b).

The RRI field activities were completed during two field events: site reconnaissance

work and field sampling activities. The site reconnaissance work, which included a

qualitative investigation of the Site was completed June 26, 2002 through June 28,

2002, and field sampling activities for sediment, surface water, soil, and outfall

discharge water were completed August 13 through August 23, 2002 at the Site.

• Site reconnaissance activities at North Doane Lake (NDL), West Doane Lake

(WDL), Northwest Drainage Pond (NDP), the Willamette River near the City of

Portland Outfalls, and the immediate Site vicinity;

• Sediment sampling activities at WDL for laboratory analysis;

• Surface water sampling activities at WDL and NDP for laboratory analysis;

• Soil sampling activities at the historical drainage ditch (HOD) between WDL and
the Willamette River for laboratory analysis; and

• Water sampling activities at City of Portland Outfalls 228 and 22C for laboratory

analysis.

The remaining remedial investigation (RRI) sampling event was conducted in

accordance with the Final RRI Work Plan (Work Plan) (which includes the Final RRI

Field Sampling Plan [RRI FSP]) dated May 24,2002 (AMEC 2002a). The Department

of Environmental Quality (DEQ) provided conditional approval of the work plan in a

letter dated June 14, 2002 (DEQ, 2002a). RPAC responde~ to the DEQ's letter,

addressing the unresolved issues within the work plan in a letter dated June 28, 2002

(AMEC 2002b). The RRI Technical Memorandum (RRI TM) describes the RRI field

sampling activities completed at the RPAC Site (Site) and includes the validated

analytical results from the sediment, soil, and surface water sampling activities. The

RPAC property is located at 6200 N.W. St. Helens Road in Portland, Oregon

(Figure 1).

Project No.: 0-61M-10703-0fTask 59
K:\10000\10700\10703\Task 59 Remaining RIWork
Plan\RRI - TM\RRI_TM.doc

Department of Environmental Quality
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These tasks, not performed during the 2002 sampling event, are scheduled for

completion in 2003. The analytical results and field observations of the RRI field

activities to be completed at NDL and NDP will be submitted asan addendum to the

RRITM.

The distribution of analytical results, presented in figures, for select PCOPCs for
sediment, surface water, outfall discharge water, seepage meter water, and soil are

provided in Appendix E. The PCOPCs for the constituent distribution figures in
Appendix E were selected to represent each respective PCOPC chemical class (e.g.,

Appendices A through D and F through I include: a copy of the Site reconnaissance

photograph log; completed field sampling forms; soil and sediment boring logs;
validation reports for sediment, surface water, soil, outfall discharge water, and the

seepage meter sample analytical results; and complete tables of the validated
analytical results.

Page 2
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The RRI TM includes a summary of the activities conducted during the RRI field

sampling events and the seepage meter sampling event and the associated analytical

results, as well as a general discussion of the analytical results in comparison to

preliminary screening values for human health and ecological receptors for select

preliminary constituents of potential concern (PCOPCs). The preliminary screening
values are not intended to serve as cleanup goals or to specify the level of risk at the

Site. Furthermore, exceedances of the preliminary screening values do not represent

any known unacceptable level of risk at the Site. The Human Health Risk Assessment

(HHRA) and Ecological Risk Assessment (ERA) will evaluate site-specific potential

risks associated with final COPCs at the Site. The preliminary screening values for

human health receptors for soil and sediment are based on the United States

Environmental Protection Agency (USEPA) Region IX Preliminary Remediation Goals

for industrial soil (Soil PRGs) (USEPA, 2002a). The preliminary screening values for

human health receptors for surface water, including outfall discharge water and

seepage meter water, are USEPA Region IX Preliminary Remediation Goals for tap
water (Tap Water PRGs) (USEPA, 2002a). The preliminary screening values for

ecological receptors for soil are the most protective value of the DEQ Guidance for

Risk Assessment Level II Screening Values for soil (DEQ, 2001). The preliminary

screening values for ecological receptors for sediment are the most protective values,
between freshwater or bioaccumulation values, of the DEQ Guidance for Risk

Assessment Level II Screening Values for sediment (DEQ, 2001). The preliminary

screening values for ecological receptors for surface water, including outfall discharge

water and seepage meter water, are the most protective value of the DEQ Guidance

for Risk Assessment Level II Screening Values for surface water (DEQ, 2001). The

preliminary screening values for the RPAC PCOPCs are listed in Table 1.

Project No.: 0-61M-10703-0fTask 59
K:\10000\10700\10703\Task 59 Remaining Rl Work
Plan\RRI - TM\RRI_TM.doc
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2.1.1 Reconnaissance Procedure

2.1 Site Reconnaissance

Page 3
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The reconnaissance field team noted existing area features and items of interest,

including: culverts; noticeable sheens not associated with plant decay; soil/sediment
discoloration and/or odor; and general habitat descriptions. The field team also noted

During the reconnaissance efforts, the field team inspected the entire shoreline of each

water body and noted potential inflow sources and outflow destinations. The

inspection of NDL and WDL were performed from a kayak, paddling close to the
shoreline of each water body. The remaining area was inspected on foot. Thick brush

and blackberry thickets limited inspection along the shore of WOL and NDL. Where

feasible, the field team cleared the areas that had large amounts of brush to aid in the

inspection.

A site reconnaissance was conducted in the RRI investigation areas on June 26

through June 28, 2002. In general, site reconnaissance is the process of gathering

qualitative data at specific points of interest. The investigation areas for the RRI field

activities include NOL, NOP, WOL, Lake Area Drainage Ditch (LADD), HOD, and

portions of the Willamette River bank near City of Portland Outfalls 228 and 22C.
Through the reconnaissance work, qualitative information was gathered: to support

the HHRA and the ERA; to support nature and extent characterization; to assess

accessibility of each area with respect to future sampling activities; and to gain greater

understanding of surface water and groundwater systems for the groundwater

transport evaluation (GTE) at the Site.

The RRI field activities were conducted in accordance with the site-specific Revised

Quality Assurance Project Plan (QAPP) dated June 13, 2001 (AMEC, 2001a), the site

specific Health and Safety Plan (HASP) dated June 13, 2001 (AMEC, 2001b), as well

as the QAPP and HA?P Addenda (AMEC, 2002d; AMEC 2002c).

volatile organic compounds [VOCs], metals, etc.) and are generally consistent with the

PCOPCs provided in recent reports. The PCOPCs were selected based on

prevalence in the environment, perceived abundance at the RPAC facility, and

physical properties such as mobility, solubility in water, and toxicity. Analytical results

exceeding the assigned preliminary screening values for human health and ecological

receptors are posted in alternate colors on the figures presented in Appendix E.

Project No.: 0-61M-10703-0rrask 59
K:\1 0000\1 0700\10703\Task 59 Remaining RI.'work
Plan\RRI - TM\RRI_TM.doc
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Reconnaissance Results

Historical Drainage Ditch (HOD)

sampling access for pending sediment and surface water activities, including ingress

routes and existing boat launch locations.

Page 42/4/03

The HOD area is covered by grasses and blackberry brambles with isolated

cottonwood or alder trees (Photo 4). Access to the HOD was possible from an
unpaved road located south of the pump station.

The HOD appears to have been filled between the north end of WDL and the southern
boundary of the City of Portland Guilds Lake Pump Station (pump station), and no

surface features were observed to identify the location of the HDD in this area. A

petroleum and natural gas pipeline right-of-way crosses beneath the HDD at this

location (Photo 3). The HOD was visible from N.W. Front Avenue to the pump station.

The northern portion of the ditch was deeper, at 4 to 7 feet below grade than the

southern portion, at 2 to 3 feet below grade. The ditch did not contain any surface

water during the reconnaissance.

The HOD is located between the Burlington Northern Santa Fe (BNSF) railroad tracks

and N.W. Front Avenue, northeast of WDL. The ditch at one time served as an
overflow channel for WDL, and was reportedly cut off from WDL in 1980. Discharge

from the north end of WDL to the HOD had been blocked by an earthen berm (Photo

1). A 24-inch diameter metal culvert pipe was observed at the northeast end of the

HOD and runs northeast beneath N.W. Front Avenue to the bank of the Willamette

River (Photo 2). A 4-inch diameter PVC pipe is nested inside the culvert pipe and

disappears beneath the ground south of the culvert. As-built plans confirmed that this

is the NPDES permitted 4-inch pipe that discharges treated effluent from the RPAC

water treatment facility to an outfall in the Willamette River.

The information acquired during the site reconnaissance activities was documented in

a field logbook, as specified in the RRI FSP. In addition, specific features were

recorded through sketches and photographs, and located using a hand-held global
positioning system (GPS) unit.

The results of the reconnaissance activities are presented in the sections below.

Descriptions of select photographs have been included in Table 2, with corresponding

. photographs in Appendix A and photograph locations shown on Figure 2. In addition

to the photographs, specific points of interest have been summarized in Table 2 with

their locations shown on Figure 2. All photograph references in this section are

directed to the photographs presented in Appendix A.

Project No.: o-61M-10703-orrask 59
K:\10000\10700\10703\Task 59 Remaining RIWork
Plan\RRI - TM\RRI_TM.doc
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NDL

The LADD extends from just north of the RPAC water treatment plant to the south end

of WDL. The LADD at one time directed storm and wastewater flow from the facility to

WDL.

The banks of WDL were covered with blackberry brambles and brush. Access to WDL

was possible from trails at the south end of WDL or leading to a stairway near the

WDL staff gauge.

Page 5
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NDL is completely surrounded by a 40- to 50-foot-high embankment constructed for

the BNSF railroad tracks. Any surface water overflow from NDL flows into the NOP

through a 48-inch corrugated metal culvert pipe, which extends beneath the BNSF

railroad track embankment near the western corner of the lake (Photo 8). No other

inflow or outflow pipes were visible along the banks of NDL. A possible seep and

marshy area were noted on the west bank of NDL adjacent to the railroad
embankment. Water draining from this marshy area flows into NDL from three

channels (Photos 9, 10, and 11). Surface runoff also flows into a ponded area, which

appears to have been dammed by animals such as beavers, near the western corner

of NDL (Photo 12). The ponded area was dry during the reconnaissance. No sheens

or unusual odors were noted in the NDL area.

When left undisturbed, no sheens were observed on the water surface of WDL;

however, when the sediments were disturbed a sheen appeared on the water surface
and a sulfur-like odor was noted. Reddish-brown water and sediments were observed

near the WDL-101 sampling location. Overall, the sediment in the lake was dark grey

to black in color. Fill material consisting of brick, concrete, and cinder was noted on

the bank adjacent to the ESCO property (Photo 7).

Pipes or culverts were not observed along the banks of WDL. The former outflow to

the HOD was blocked by earthen berms. Plastic and metal -;pipes used for the former

pond aeration system were visible along the eastern bank of WDL. A 24-inch culvert

pipe was observed at the southern end of the LADD that was formerly part of the

facility stormwater system. A 4-inch PVC pipe and electrical conduit, which appear to
be components for the former WOL aeration system, run through the LAOD (Photo 5).

Surface water was not observed in the LADD during the reconnaissance. The

northern end of the LADD is covered with a heavy thicket of blackberry brambles

(Photo 6), and a complete reconnaissance of the LADD area was not possible.

Project No.: 0-61M-10703-0fTask 59
K:\1000011 070011 0703\Task 59 Remaining RLWork
Plan\RRI - TM\RRI_TM.doc
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NDP

Willamette River Bank

The NDP area is wooded to the west and covered by grasses and berry brambles to

the east.

Page 62/4/03

• City of Portland Outfall 22C, 84-inch concrete culvert pipe that discharges flow
from NOP (Photo 17);

The following four outfalls were observed along the banks of the Willamette River

within approximately 300 feet northwest and 500 feet southeast of the BNSF railroad

bridge:

A sheen was noted on the water surface and a petroleum-like odor was detected when

the sediments near the 48-inch metal culvert pipe were disturbed. Four to five feet of

soft silt sediment has accumulated at the outflow from the 48-inch culvert. The

accumulation of sediments may have been deposited from the ephemeral stream

entering NDP, or through the culvert.

Access to NDL was possible from an access road constructed for the RP-03

monitoring well series, and then following a trail over the railroad track embankment to

the western corner of NDL. No roads lead directly to NOL, and access is only possible

by crossing the railroad tracks on foot.

Surface water flows into the NDP from an ephemeral stream that ruris along Highway

30 (Photo 13). Surface water from the 48-inch corrugated metal culvert overflow pipe

from NOL also discharges into NDP (Photo 14). Water discharges from the NDP into

an 84-inch concrete culvert pipe and ultimately into the Willamette River (Photo 15).

During the reconnaissance, water had backed up and ponded behind the 84-inch

culvert, and any flow out of NDP was not detectable. A wooden grate on the 84-inch

culvert pipe prevents large trees and branches from blocking the pipe. During the time

of the reconnaissance, no water was flowing out of NDL from the 48-inch corrugated

metal culvert. A small seep was noted from the slope near the base of the 84-inch
culvert pipe (Photo 16), indicating groundwater discharge into NDP. During
subsequent field activities at the NDP in August 2002, the ephemeral stream was dry;

water was still discharging from the NOP into the 84-inch culvert.

Trees cover the banks of the western and southern corners of NDL with a thick

understory of brush. The north and west banks are covered by berry brambles, poison

oak, and other species of shrubs as well as scattered trees. As previously mentioned,

a marshy area also was observed along the west bank.

Project No.: 0"61M-1ozos-orrask 59
K:\10000\10700\1 o703\Task 59 Remaining RIWork
Plan\RRI - TM\RRI_TM.doc

Department of Environmental Quality
RPAC - Portland Site
RRI Technical Memorandum

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00007045



Highway 30 Area

The bank to the southeast of the BNSF railroad bridge was covered by blackberry

brambles and scattered trees. Northwest of the BNSF railroad bridge, the bank is

covered by rock (rip-rap) and blackberry brambles.

A channel has developed through the river beach sand in front of City of Portland

Outfall 22B (Photo 21j. A sheen was observed on the water below City of Portland

Outfall 22C. No water was observed flowing out of the 48-inch corrugated metal

culvert pipe and the buried pipe, and no evidence of channeling, seeps or erosion was

observed at the outfall in front of the 48-inch metal culvert pipe.

Discharge was observed from the City of Portland Outfalls 22C and 228 at rates of

approximately 5 to 10 gallons per minute. Although not measured, the discharge from

Outfall 22C at the river was substantially greater than the inflow of water into the 84

inch pipe near the NDP, indicating that additional water enters or infiltrates into the 84

inch pipe between the NDP and the river.

Page 7
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An unnamed creek flows to the southeast in a ditch adjacent to Highway 30 from the

Koppers facility to the NDP. The creek flows into the ditch from a 48-inch corrugated

metal culvert pipe (Photo 23) which trends beneath the railroad tracks and Highway 30

to the City of Portland Police Bureau vehicle storage facility. The Linton 7.5-Minute US

Geographical Survey (USGS) Quadrangle (1961) indicates that the creek originates

from the Tualatin Mountains and flows to the northeast beneath Highway 30 and into a
marshy area located at the current site of the Walker Siltronic Corporation facility.

Some time after the 1961 survey, the creek was diverted to the ditch. The creek
appears to originate from a ravine that cuts into the Tualatin Mountains located to the
west of Highway 30 (Photo 24). A second concrete culvert pipe, which is mostly filled

• City of Portland Outfall 22B, 24-inch corrugated metal pipe that discharges

stormwater runoff from portions of N.W. Front Avenue (Photo 18);

• A 48-inch corrugated metal culvert pipe of unknown origin (Photo 19); and

• A mostly buried pipe also of unknown origin (Photo 20).

A 4-inch PVC pipe nested in a 6-inch steel casing was observed to extend out of a red

metal box (Photo 22), run above ground surface for 30 to 40 feet parallel to the beach

along the slope of the bank, and disappear into a thicket of blackberry brambles. No
visible outfall was observed from the 4-inch PVC pipe. As mentioned above, as-built

plans confirm that this is the NPDES permitted 4-inch PVC pipe that discharges

treated effluent from the RPAC waste treatment facility directly into the Willamette

River below the low tide level of the river.

Project No.: 0-61M-10703-0rrask 59
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Field Procedure

2.2.2 Sampling Procedures

2.2.1 Sampling Locations

2.2 West Doane Lake Sediment Investigation

Page 8
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Sediment samples were collected using a clear polyethylene terephthlate glycol

(PETG) sample liner driven into the sediment by hand. A stainless steel direct push

core barrel with a PETG liner was used when the liner itself could not be advanced
further by hand. The shallow sediment collected at sediment sampling location WDL-

Sediment sampling was conducted in general accordance with the standard operating

procedures provided in the RRI FSP, and as described below.

Sediment samples were collected from four locations in WDL. The sediment sampling

locations WDL-101-S, WDL-102-S, WDL-103-S, and WDL-104-S are shown on Figure

3. Sediment samples were collected at four depth intervals at sediment sampling
locations WDL-101-S and WDL-104-S, and at five depth intervals at sediment
sampling locations WDL-102-S and WDL-103-S. To collect the volume of sediment

required for observation and analysis, five borings were advanced at WDL-101-S, and

three borings were advanced at sediment sampling locations WDL-102-S, WDL-103-S,

and WDL-104-S.

Another culvert pipe crosses under Highway 30 (Photo 28) from the Kinder Morgan

facility located west of Highway 30. Surface runoff from this culvert pipe flows
northwest along a drainage ditch between Highway 30 and the BNSF railroad tracks.

The drainage ditch ends approximately 650 feet to the northwest of the culvert pipe at

a location directly across the railroad tracks from a seep and marsh on the west bank
of NDL. No culvert pipe or outflow ditch was observed where the drainage ditch ends.

Sediment sampling was conducted in WDL on August 14 and 15, 2002 in general
accordance with the procedures described within the RRI FSP.

with sediment, was observed at the same location (Photo 25). The second concrete

pipe appears to originate from the northwest, possibly from the Koppers facility (Photo

26). Most, if not all, of the surface water flow in the ditch appears to come from the 48

inch culvert pipe. At the time of the reconnaissance, 0.5 to 1.5 feet of water was

present in the ditch; however, during a later August 2002 visit to the Site the ditch was

dry. The banks along the creek are heavily wooded, with a thick understory of

blackberry brambles and other scrubs (Photo 27).
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Disposable materials were used whenever possible during sample collection and

staging. The non-disposable sampling equipment was decontaminated prior to use
and between each new sample interval. Waste generated during the sampling

101-S at 0.0 to 0.5 feet below the water-sediment interface (bwsi)was collected using

a decontaminated shovel. Each boring was advanced until refusal and all borings
collapsed after sampling.
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Sediment samples were transferred within the capped PETG sample liner to the

designated sample processing area. Disposable surfaces (e.g., plastic sheeting
and/or aluminum foil) were used to prevent cross contamination between sediment

samples. The PETG sample liners were opened using a utility knife. A 4-ounce

container provided by the contract laboratory was filled immediately with sediment

from the sample liner for sampling locations requiring VOC analysis. A portion of the

sediment from the sample liner was transferred into doubled resealable plastic bags,
enclosing air while sealing, for organic vapor and non-aqueous phase liquid (NAPL)

screening. Organic vapor concentrations were measured using a photoionization

detector (PID) and recorded on the sediment boring logs. The sample was inspected

visually using an ultraviolet (UV) light for the presence of NAPL. Observations of an

organic residual or a NAPL residual, if detected, were recorded on the sediment boring

logs.

The first boring at each sediment sampling location was used to determine subsequent

sampling intervals at each location. Sediment samples were collected at intervals from

0.0 to 0.5 feet bwsi and 0.5 to 4 feet bwsi at each location. Additional sediment

sampling intervals were selected from the total depth of theborinqs and the

characteristics of the sediment observed in the field. Sediment sample intervals were

selected where a sheen, odor, or organic residual was observed and included
sediment at sample locations WDL-101-S (4 to 6 feet bwsi), WDL-102-S (7 to 9 feet

bwsi), WDL-103-S (6 to 7.5 feet bwsi), and WDL-104-S (4 to 6 feet bwsi). An

additional sediment sample was collected at each sampling location below the sheen

or organic residual layer, for vertical characterization. A sediment sample was

collected where a change in sediment consistency from very soft to soft was observed

at 4 to 6 feet bwsi at sediment sampling location WDL-103-S and where a color

change from black to gray was observed at 4 to 7 feet bwsi at sediment sampling

location WDL-1 02-S. The change in sediment consistency and color was assumed to

represent the change in historical fill activities within WDL. The sediment cores were

advanced until refusal by gravel, with the total depths for the cores ranging from 7.5 to
11 feet bwsi. The gravel appeared to be consistent with the ballast for the BNSF

railroad tracks immediately north of WDL; this is logically presumed to be the extent of

sediment depth in WDL.
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Sample Handling and Analysis

procedure, including personal protective equipment (PPE), was handled in accordance

with the waste handling procedures described in the RRI FSP.
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• Organochlorine insecticides by USEPA Method 8081A;

• VOCs by USEPA Method 8260B;

• Chlorinated herbicides by USEPA Method 8151A;

• Oioxins/furans (PCOO/PCOF) by USEPA Method 1613B;

• Semivolatile organic compounds (SVOCs), including phenols, by USEPA Method

8270C;

• Metals by USEPA Methods 6010, 6020, and 7471;

• Total Solids (TS) and Total Volatile Solids (TVS) by USEPA Methods 160.3

and 160.4, respectively;

• Particle size, including silt/clay fraction, by American Society of Testing and

Materials (ASTM) 0422;

• Ammonia by USEPA Method 350.2;

• Total Organic Carbon (TOC) by USEPA Method 9060; and

Filled sediment sample jars were labeled and capped and the jars were placed in

bubble wrap to prevent breakage. The samples were then placed in coolers with "blue

ice" and packing material (as appropriate to prevent breakage) immediately following

sample collection for transport to the laboratory. Temperature blanks were placed in

each of the coolers. Chain-of-custody forms were completed for each day and placed

inside or taped to the outside of the appropriate cooler.

All sediment samples were collected and submitted to the contract laboratories in

accordance with the procedures described in the RRI FSP, the Project QAPP, and the
QAPP Addendum (AMEC 2002d). The sediment samples collected were submitted for

the following analyses:

Sampling containers were labeled following the appropriate sample labeling procedure

described in the RRI FSP. Field documentation was completed for each sample

location including a sediment sampling form (Appendix B-1), the sediment boring log

(Appendix C-1), the sample identification matrix form, and a chain-of-custody

documentation form. Additional samples for quality assurance/quality control (QA/QC)

were collected according to the QAPP.
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Minor Variations from the RRI FSP

• Acid Volatile Sulfide by USEPA Method 9030B.

QAlQC Requirements

Page 112/4/03

• A particle size distribution sample was not collected at sediment sampling location
WDL-101-S at 4 to 6 feet bwsi due to low sample recovery and volume.

• The screening of polychlorinated biphenyls (PCBs) by USEPA Method 8082 was
added for select samples from WDL, as indicated above. The possible presence

of PCBs within several samples was discovered through column interference

The sediment samples were transferred daily from the Site to the AMEC Portland

office or directly to the laboratory by AMEC staff. The sediment samples at the AMEC

Portland office were stored in a refrigerator or iced cooler pending next-day transport

to the appropriate contract laboratory by a laboratory-provided courier or common
carrier.

Severn Trent Laboratories in Tacoma, Washington (STL) was the primary laboratory

for the sampling event. Other laboratories, including TLI Laboratories in Sacramento,

California (TLI), and North Creek Analytical in Portland, Oregon (NCA - Portland), were
used for analysis of specific QC samples.'

The minor variations from the RRI FSP including planned versus actual sampling

locations and analysis are provided in Table 3 and are discussed further below:

In addition, sediment samples collected at WDL-101-S from 0.0 to 0.5 bwsi, WDL-101

S from 4 to 6 feet bwsi, WDL-102-S from 0.5 to 4 feet bwsi, WDL-103-S from 0.0 to

0.5, and WDL-103-S from 7.5 to 9 feet bwsi, were screened for PCBs by USEPA
Method 8082.

QC samples were collected for sediment in general accordance with the RRI FSP.

One of each of the following QC samples was collected: rinsate sample; field
duplicate sample; interlaboratory split sample; performance evaluation (PE) sample;

and laboratory QC sample. The QC samples were analyzed for VOCs (USEPA

Method 8260B), insecticides (USEPA Method 8081A), herbicides (USEPA Method

8151A), SVOCs (USEPA Method 8270C), dioxins/furans (USEPA 1613B), and metals
(USEPA Methods 6010,6020, and 7471). One trip blank was submitted and analyzed

for VOCs by USEPA Method 8260B on each day that sampling for VOC analysis
occurred. A quality assurance (QA) review of the analytical data associated with the

QNQC samples is provided in the data validation reports in Appendix D.
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Field Results

2.2.3 Results

The minor variations from the RRI FSP did not affect the quality of the sediment
samples and analytical results.
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Sediment sampling intervals were adjusted from th~ interval~ provided in the RRI
FSP in order to provide adequate vertical characterization, as requested by DEQ

(DEQ 2002a). As mentioned above, the sample intervals were altered to include

residual organic layers or a change in consistency or color, and were intended to

include sediment both above and below any potential historical lake bottom

sediments.

during the laboratory analysis of the sediments by USEPA Method 8081A. The

PCBs in selected samples were quantified using a screening procedure, following
laboratory notification.

There was a change in the sediment consistency in each of the sediment boring

locations, noted on the sediment boring logs, between 4 and 6 feet bwsi. The

consistency change, from very soft to soft, was interpreted as an indicator of historical

fill activities at WDL, with the overlying very soft sediments being the remnants of the

most recent fill activities.

Field measurements of sediment physical parameters collected at WDL sediment

sampling locations WDL-101-S, WDL-102-S, WDL-103-S, and WDL-104-S of the

sediment physical parameters are summarized in Table 4A with sediment sampling

field forms included in Appendix B-1. An organic residual was detected using a UV

light detection method, and a sheen was observed, at sediment sample locations

WDL-101-S at 4 to 6 feet bwsi, WDL-103-S at 6 to 7.5 feet bwsi, and WDL-104-S at 4

to 6 feet bwsi. The sediment sample collected at sediment sample location WDL-101

S at 6 to 8 feet bwsi also tested positive for an organic residual through the UV-Iight

reading, but evidence of a sheen was not observed in the sample. A free-phase NAPL

was not observed within the WDL sediments. The most elevated VOC headspace
reading was detected at sample location WDL-101-S at 4 to 6 feet bwsi. VOC

headspace readings are also recorded on the sediment boring logs, included as

Appendix C-1.

•

The results from field measurements and the analytical results from sediment samples

are used to characterize the sediment encountered in WDL. The results of the
sediment sampling are summarized below.
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The concentrations of insecticide PCOPCs in sediment samples are displayed on

Figure E-13, Appendix E, including 4,4'-DDE, 4,4'-DDT, and dieldrin. 4,4'-DDE was
detected above the method detection limit at one sediment sampling location, WDL

104-S at 4 to 6 feet bwsi, at a concentration of 0.536 milligrams per kilogram (mg/kg),

The concentrations of VOCs detected in sediment samples are displayed on Figure E

1, Appendix E, including 1,2-dichlorobenzene, benzene, and trichloroethylene (TCE).

1,2-Dichlorobenzene '!!as detected at each of the four sediment boring locations

completed in WDL. Benzene and TCE were not detected above the method detection

limits at any of the sediment sampling locations.

The concentrations of SVOCs detected in.sediment samples are displayed on Figure

E-7, Appendix E, including 2,4-dichlorophenol and phenol. Concentrations of 2,4

dichlorophenol did not exceed the preliminary screening value for human health.

Phenol was detected in sediment samples from all four sediment sampling locations.

Preliminary screening values are not available for phenol.
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The concentrations of dioxin congener 2,3,7,8-TCDD in sediment samples are

displayed on Figure E-10, Appendix E. 2,3,7,8-TCDD concentrations were detected at
all sediment sample locations. 2,3,7,8-TCDD concentrations exceeded or equaled the

preliminary screening value for human health in 16 of 18 sediment samples, and
exceeded the preliminary screening value for ecological receptors in all 18 sediment

samples. At all sampling locations, concentrations decreased rapidly with depth.

The concentrations of herbicide PCOPCs detected in sediment samples are displayed

on Figure E-4, Appendix E, including 2,4-D and silvex. All detected concentrations of

2,4-D and silvex were below the preliminary screening values for human health. Silvex

was detected at sample locations WDL-101-S and WDL-102-S at various depth

intervals; however, it was not detected at the deepest interval in either location. Silvex

was not detected in sediment samples collected at sediment sampling locations WDL

103.and WDL-104.

The laboratory analytical results for WDL sediment samples are presented in tabular

form on Table 5, detections only, and in Appendix F. The analytical results for

selected PCOPCs from the sediment samples are posted adjacent to sampling

locations on figures included in Appendix E. The preliminary screening values

discussed in this section, provided on Table 1, are not intended as cleanup goals or to

indicate the level of risk at the RPAC Site, but rather are used for discussion and

presentation purposes only.
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2.3 WDL and NDP Surface Water Investigation

Surface water sampling was conducted in WDL and NDP on August 14, 2002 in
general accordance with the procedures described within the RRI FSP.

which exceeds the preliminary screening value for ecological receptors. 4,4'-DDT was

detected above the ecological receptor preliminary screening value in 3 of 18 samples,

and above the human health preliminary screening value in 1 of 18 samples. Dieldrin

was detected at one location, WDL-104-S at 4 to 6 feet bwsi at aconcentration of

0.423 mg/kg, which exceeds the preliminary screening values for both human health

and ecological receptors. Insecticides included on the Appendix E figures were
detected in 4- of 18 sediment samples.
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Five sediment samples were screened for PCBs following notification by the analytical

laboratory of probable PCB interference within the samples, as discussed in Section
2.2.2. PCB analysis was performed for sediment samples collected at sediment

sampling locations WDL-101-S at 0.0 to 0.5 feet bwsi, WDL-101-S at 4 to 6 feet bwsi,

WDL-102-S at 0.5 to 4 feet bwsi, and WDL-103-S at 0.0 to 0.5 feet bwsi and at 7.5 to 9

feet bwsi. PCBs were detected in all five samples, at concentrations ranging from 0.03

to 13.9 mg/kg. The most elevated concentration of Aroclor 1248 was detected at

WDL-101-S at 0.0 to 0.5 feet bwsi, at 13.9 mg/kg. The only detected concentration of

Aroclor 1254, 4.84 mg/kg, was found at WDL-101-S at 4 to 6 feet bwsi, which

exceeded the preliminary screening value for ecological receptors only. The only
detected concentration of Aroclor 1260, 0.0309 mg/kg, was found at sample location

WDL-103-S at 7.5 to 9 feet bwsi.

The concentrations of metal constituents in sediment samples are displayed on Figure

E-16, Appendix E, including arsenic, chromium, and mercury. In general, the

concentrations of arsenic detected in WDL exceeded the preliminary screening values

for human health (16 of 18 samples) and ecological receptors (17 of 18 samples). The

most elevated concentration of chromium was detected at WDL-1 04-S at 4 to 6 feet
bwsi. In general, chromium concentrations were below the preliminary screening .

values for human health (2 of 18 samples), and above the preliminary screening

values for ecological receptors (16 of 18 samples). In general, mercury concentrations

in the WDL sediment samples were above the preliminary screening values for

ecological receptors (13 of 18 samples) and human health (all 18 samples). Metals

concentrations were generally highest in samples collected from the south end of

WDL, although variation across the four sampling locations is apparent.
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Field Procedure

2.3.2 Sampling Procedures

Sampling equipment was decontaminated following sample collection at each location,
according to the decontamination procedures outlined in the RRI FSP. Waste

generated during the sampling procedure, including PPE, was handled in accordance

with the waste handling procedures described within the RRI FSP.

Surface water sampling in WDL and the NDP was conducted in general accordance

with the standard ope~ating procedures outlined in the RRI FSP, and as described

below. Surface water samples were collected prior to collection of sediment samples

in WDL to minimize the potential for suspended sediment (likely increased during

sediment sampling activities) to affect surface water analytical results and field

measurements.
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Four surface water samples were collected at sampling locations in WDL and the

NDP, including WDL-101-W, WDL-102-W, WDL-103-W, and NDP-101-W, as

displayed on Figure 4. Surface water sample locations WDL-101-W, WDL-102-W, and

WDL-1 03-W were in close proximity to sediment sample locations WDL-1 01-S, WDL

102-S, and WDL-1 03-S. The WDL sampling locations were also in close proximity to

historical WDL surface water sampling locations.

Surface water grab samples were collected using a peristaltic pump and disposable

tubing. The surface water in WDL and the NDP was shallow (less than 1 foot deep),

and the water was assumed to be thoroughly mixed throughout the water column,
allowing for collection of a representative sample of the entire water column. The

surface water samples were collected directly into the appropriate sample containers.

Forty-milliliter (40 mL) sample vials for VOC analysis were filled first, followed by

sample bottles for the remaining tests. The intake tubing was set to a depth just below

the water surface. Sampling containers were labeled following the appropriate sample

labeling procedure described in the RRI FSP. Field documentation was completed for

.each sample location including surface water sampling worksheets, the sample
identification matrix form, and a chain-of-custody documentation form. Surface water

sample field forms are provided in Appendix B-2. Additional samples for QA/QC were
collected according to the QAPP.
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Sample Handling and Analysis

- STL was the primary laboratory for the sampling event. Other laboratories, including

TLI and NCA - Portland, were used for analysis of specific OC samples.

All surface water samples were collected and submitted to the contract laboratories in

accordance with the procedures described in the RRI FSP, the Project OAPP, and the

OAPP Addendum. Samples of surface water were submitted for the following

analyses:
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• Organochlorine insecticides by USEPA Method 8081A;

• VOCs by USEPA Method 8260B;

• Chlorinated herbicides by USEPA Method 8151A;

• Dioxins/furans by USEPA Method 1613B;

• SVOCs, including phenols, by USEPA Method 8270C;

• Metals by USEPA Methods 6010,6020, and 7470A;

• Anions (chloride, nitrate, nitrite, orthophosphate, and sulfate) by USEPA Method

300.0;

• Total Suspended Solids (TSS) by USEPA Method 160.2;

• pH (hydrogen ion) by USEPA Method 150.1;

• Alkalinity by USEPA Method 310.1; and

• Hardness by APHA Standard Methods for the Examination of Water and

Wastewater, Method No. 2340B.

The surface water samples were transferred daily from the Site to the AMEC Portland

office or directly to the laboratory by AMEC staff. The surface water samples at the

AMEC Portland office were stored in a refrigerator or iced cooler pending next-day

transport to the appropriate contract laboratory by a laboratory-provided courier or

common carrier.

Filled surface water sample containers were labeled and capped and the sample jars

were placed in resealable plastic bags or bubble wrap to prevent breakage. The

samples were then placed in coolers with "blue ice", temperature blanks, and packing

material (as appropriate to prevent breakage) immediately following sample collection

for transport-to the laboratory. Completed chain-of-custody forms were placed inside

or taped to the outside of the cooler.
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Minor Variations from the RRI FSP

2.3.3 Results
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The results from field measurements and the analytical results from surface water

samples are used to characterize the surface water encountered in WOL and NOP.

The results of the surface water sampling are summarized below.

The minor variations from the RRI FSP did not affect the quality of the surface water
samples and analytical results. .

• The proposed surface water sample at location WOL-1 04-W was not collected.

Surface water was not observed at the proposed sampling location during the

sampling event.

• The NOP surface water sample NOP-101-W was added to the sampling event.

The additional surface water sample was collected to provide additional

information and future correlations between the outfall discharge water sample

collected at the City of Portland Outfall 22C and the NOP surface water body.

The minor variations from the RRI FSP including planned versus actual sampling

locations and analysis, are provided in Table 3 and are discussed further below:

QC samples were collected for surface water in general accordance with the RRI FSP.

One field duplicate sample and one matrix spike and matrix spike duplicate (MS/MSO)

were collected at surface water sampling location WOL-1 01-W and analyzed for VOCs

(USEPA Method 8260B), SVOCs (USEPA Method 8270C), herbicides (USEPA

Method 815'1A), dioxins/furans (USEPA Method 1613B), metals (USEPA Methods

6010,6020, and 7470A), and insecticides (USEPA Method "8081A). An inter

laboratory duplicate sample was also collected from WOL-101-W and submitted to the

secondary laboratory and analyzed for VOCs (USEPA Method 8260B), SVOCs

(USEPA Method 8270C), herbicides (USEPA Method 8151A), dioxins/furans (USEPA

Method 1613B), metals (USEPA Methods 6010,6020, and 7470A), and insecticides

(USEPA Method 8081.A), In addition, one trip blank was submitted to the primary

laboratory for VOC analysis by USEPA Method 8260B. A QA review of the analytical

data associated with the QA/QC samples is provided in the data validation reports in

Appendix O.
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Laboratory Results

The concentrations of SVOCs detected in surface waterare displayed on Figure E-8,

Appendix E, including 2,4-dichlorophenol and phenol. 2,4-0ichlorophenol was

detected at concentrations below preliminary screening values at all three WOL

surface water sample locations. 2,4-0ichlorophenol was not detected at or above the

Laboratory analytical results for surface water samples are presented in Table 6,

detections only, and in Appendix G. The analytical results for selected PCOPCs from

the surface water samples are posted adjacent to sampling locations on figures

included in Appendix E. The preliminary screening values discussed in this section,

provided on Tablet, are not intended as cleanup goals or to indicate the level of risk

at the RPAC Site, but rather are used for discussion and presentation purposes only.
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The concentrations of VOCs detected in surface water samples are displayed on
Figure E-2, Appendix E, including 1,2-dichlorobenzene, benzene, and TCE:. 1,2

dichlorobenzene, benzene, and TCE were not detected at or above the method

detection limit at any of the WOL surface water sample locations. Benzene was

detected at surface water sample location NOP-101-W, at a concentration of 1.47
micrograms per liter (1J9/L), which exceeded the preliminary screening value for human

health. 1,2-0ichlorobenzene and TCE were not detected above the method detection

limit in the surface water sampled collected at NOP.

Field measurements of the surface water physical parameters are summarized in

Table 4B and field data sheets are included in Appendix B-2. The results indicate that,

at the time of sampling, the surface water in WOL at the three sampling locations was

limited in dissolved oxygen (DO), with a maximum DO concentration of 0.09 milligrams

per liter (mglL). The low DO concentrations, along with negative oxidation reduction

potentials, indicate a large sediment oxygen demand within·WOL. No visible surface

water flow was observed at sampling locations WOL-102-W, WOL-103-W, and at

NOP-101-W.

The concentrations of herbicide PCOPCs detected in surface water are displayed on
Figure E-5, Appendix E, including 2,4-0 and silvex. 2,4-0 was detected at all three

. WOL surface water sample locations. Silvex was detected at surface water sampling
locations WOL-101-W and WOL-103-W. 2,4-0 and silvex concentrations were

generally at least two orders of magnitude below the preliminary screening values for
human health. 2,4-0 and silvex were not detected above the method detection limit at

NOP surface water sampling location NOP-101-W.
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2.4.1 Sampling Locations

2.4 Historical Drainage Ditch SoB Investigation

Soil sampling was conducted in the HOD betweenWOL and N.W. Front Avenue in
general accordance with the procedures described within the RRI FSP.

method detection limit at the NDP surface water sampling location. Phenol was not

detected above the method detection limit at any of the WDL or NDP surface water

sampling locations. Preliminary screening values are not available for phenol.
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The concentrations of pesticide PCOPCs detected in surface water are displayed on
Figure E-14, Appendi~ E, including 4,4'-00E, 4,4'-00T, and dieldrin. 4,4'-00E,4,4'

DDT, and dieldrin were not detected above method detection limits at any of the WDL

or NOP surface water sampling locations. The analytical results for 4,4'-00Twere

rejected for surface water samples collected at surface water sampling locations WDL

102-W and WOL-103-W during the data validation process (see Appendix 0-1).

One soil sample was collected from three sampling locations in the HOD, including soil

sampling locations HDO-101, HDD-102, and HOO-103, at the estimated location of the

HOD bottom. The sampling locations were based on historical aerial photographs

where the HOD was visible. One depth interval was sampled each at HOO-101 and

HDO-103. Two depth intervals were sampled at HOO-102, one at the estimated

The concentrations of dioxin congener 2,3,7,8-TCDD detected in surface water are

displayed on Figure E-11, Appendix E. 2,3,7,8-TCDD was detected at WOL surface

water sampling location WOL-101-W at an estimated concentration of 340 picograms

per liter (pg/L), exceeding the preliminary screening value for human health. 2,3,7,8

TCOO was not detected above the method detection limit at WOL-102-W, WOL-103

W, or NOP-101-W.

The concentrations of metal constituents detected in surface water are displayed on

Figure E-17, Appendix E, including arsenic, chromium, and mercury. Arsenic was

detected at concentrations above preliminary screening values for human health at all
of the surface water sampling locations in WOL and NOP. Chromium was detected at
surface water sampling locations in WOL and NOP, with concentrations at WOL-101-W

and WOL-103-W exceeding the preliminary screening value for ecological receptors.
Mercury was not detected above the method detection limit at any surface water

sampling locations in WOL or NOP; however, two mercury results for surface water
samples collected at sampling locations WOL-101-W and WOL-103-W were rejected

during the data validation process (see Appendix 0-1).
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Field Procedure

Sample Handling and Analysis

Sampling Procedures

Filled soil sample jars were labeled and capped and the sampling jars were placed in
bubble wrap to prevent breakage. The samples were then placed in coolers with "blue
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Sampling containers were labeled following the appropriate sample labeling procedure

described in the RRI FSP. Field documentation was completed for each sample

location including a soil sampling form (Appendix B-3), the soil boring log (Appendix C

2), the sample identification matrix form, and a chain-of-custody documentation form.
Additional samples for QA/QC were collected according to the Project QAPP and

QAPP Addendum.

Sampling equipment was decontaminated following sample collection at each location,

according to the decontamination procedures outlined in the RRI FSP. Waste

generated during the sampling procedure, including PPE, was handled in accordance

with the waste handling procedures described within the RRI FSP.

Soil samples were collected using a hand auger at all soil sampling locations. An

exploratory boring was advanced at each location in an attempt to identify the

boundary between accumulated fill material and the historical ditch bottom. Sampling

intervals were determined by a change in the physical characteristics found in the

exploratory boring.

Soil sampling in the HOD was conducted in general accordance with the standard
operating procedures outlined in the RRI FSP, and as described below.

The soil grab samples were transferred directly from the hand auger into the

appropriate sample container. A portion of the soil from the hand auger was also

transferred into doubled resealable plastic bags, enclosing air while sealing, for

organic vapor and NAPL screening. Organic vapor headspace concentrations were
measured using a PID and recorded on the soil boring logs. The sample was

inspected visually and using an UV light for the presence of NAPL. Observations of an

organic residual and/or a free-phase NAPL, if detected, were recorded on the soil

sampling forms.

location of the HOD bottom and one additional sample was collected from below the

estimated HOD bottom for possible future laboratory analysis. The soil sampling
locations and depths are depicted on Figure 5.
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QAlQC Requirements

The soil samples collected were submitted for the following analyses:

STL was the primary laboratory for the sampling event. Other laboratories, including

TLI and NCA - Portland, were used for analysis of specific QC samples.
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QC samples were collected for soil in general accordance with the RRI FSP. One of

each of the following QC samples was collected: rinsate sample, field duplicate

sample, interlaboratory split sample, and a laboratory QC sample. These samples

were analyzed for VOCs (USEPA Method 8260B), insecticides (USEPA Method

8081A), herbicides (USEPA Method 8151A), SVOCs (USEPA Method 8270C),

dioxins/furans (USEPA Method 8290), and metals (USEPA Methods 6010,6020, and

7470A). One trip blank was submitted and analyzed for VOCs by USEPA Method

8260B. A QA review of the analytical data associated with the QA/QC samples is
provided in the data validation reports provided in Appendix D.

The soil samples were transferred from the Site to the AMEC Portland office or directly

to the laboratory by AMEC staff. The soil samples at the AMEC Portland office were

stored in a refrigerator or iced cooler pending next-day transport to the appropriate

contract laboratory by a laboratory-provided courier or common carrier.

• Organochlorine insecticides by USEPA Method 8081A;

• VOCs by USEPA Method 8260B;

• Chlorinated herbicides by USEPA Method 8151A;

• Dioxins/furans by USEPA Method 8290;

• SVOCs, including phenols, by USEPA Method 8270C; and

• Metals by USEPA Methods 6010, 6020, and 7470A.

In addition, the soil sample collected at soil sampling location HDD-102 at 0.2 to 1.5
feet below ground surface (bgs), was screened for PCBs by USEPA Method 8082.

All soil samples were collected and submitted to the contract laboratories in

accordance with the procedures described in the RRI FSP, the Project QAPP, and the
QAPP Addendum.

ice" and packing material immediately following sample collection for transport to the

laboratory. Temperature blanks-were placed in each of the coolers. Chain-of-custody

forms were completed for each day and placed inside or taped to the outside of the
appropriate cooler.

Project No.: 0-61M-10703-0fTask 59
K:\ 10000\10700\ 10703\Task 59 Remaining RI Work
Plan\RRI - TM\RRI_TM.doc

Department of Environmental Quality
RPAC - Portland Site
RRI Technical Memorandum

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00007060



Field Results

Laboratory Results

2.4.3 Results
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Field measurements of the soil physical parameters are summarized in Table 4A and

on field data sheets provided in Appendix B-3. The field measurements at the soil

sampling locations indicate that neither an organic residual nor a free-phase NAPL

was present at the HDD sample locations.

The results from field measurements and the analytical results from soil samples are

used to characterize the soil encountered in the HDD. The results of the soil sampling

are summarized below.

Laboratory analytical results for the HDD soil samples are presented on Table 7,

detections only, and in Appendix H. The analytical results for selected PCOPCs from
the soil samples collected during the RRI field sampling event are posted adjacent to

sampling locations on the figures included in Appendix E. The preliminary screening

values discussed in this section, provided on Table 1, are not intended as cleanup

goals or to indicate the level of risk at the RPAC Site, but rather are used for

discussion and presentation purposes only.

The minor variations from the RRI FSP did not affect the quality of the HDD soil
samples and analytical results.

• The analysis for PCBs by USEPA Method 8082 was added for soil sampling

location 'HDD-1 02 at 0.2 to 1.5 feet bgs. The possible presence of PCBs within the

sample was discovered through column interference during the laboratory analysis

of the sample by USEPA Method 8081A. The PCBs were quantified using

screening techniques following notification by the laboratory.

• One additional sample was collected at HDD-1 02 from 5.5 to 6 feet bgs. The

additional sample was collected and submitted to the analytical laboratory as a
hold sample, to be.run pending receipt of the results of the upper depth interval at

HDD-102. The sample was unintentionally analyzed at the analytical laboratory for

dioxins/furans by USEPA Method 8290.

The minor variations from the RRI FSP, including planned versus actual sampling

locations and analysis, are provided in Table 3 and are discussed further below:
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The concentrations of dioxin congener 2,3,7,8-TCOO detected in soil samples are

displayed on Figure E-12, Appendix E. Estimated concentrations of 2,3,7,8-TCOO

were detected at each of the locations sampled along the HOD, below the preliminary
human health and ecological screening values.

The concentrations of SVOCs detected in soil samples are displayed on Figure E-9,

Appendix E, including 2,4-dichlorophenol and phenol. 2,4-0ichlorophenol and phenol

concentrations were not detected above the method detection limit for any of the HOD

soil sampling locations.

The concentrations of herbicide PCOPCs detected in soil samples are displayed on

Figure E-6, Appendix E, including 2,4-0 and silvex. 2,4-0 was detected only at HOD

soil sampling location HOO-102, at a concentration below the human health

preliminary screening values. Silvex was not detected at any of the HOD soil sampling

locations.
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The concentrations of metal PCOPCs detected in soil samples are displayed on Figure

E-18, Appendix E, including arsenic, chromium, and mercury. Arsenic concentrations

were detected above both human health and ecological preliminary screening values

at HOO-101 and HOO-102. Chromium was detected at all three soil sampling

locations at concentrations above the preliminary screening value for ecological

receptors and below the human health preliminary screening value. Concentrations of

The concentrations of insecticide PCOPCs detected in soil samples are displayed on

Figure E-15, Appendix E, including 4,4'-00E, 4,4'-00T, and dieldrin. 4,4'-00E and
4,4'-00T were detected at HOD soil sampling locations HOO-102 and HOO-103. The

4,4'-00E concentration detected at soil sampling location HOO-102, and the 4,4'-00T
concentrations at soil sample locations HOO-102 and HOO-103, exceeded the

preliminary screening values for ecological receptors only. Dieldrin was also detected,

at a concentration below the human health and ecological preliminary screening

values, at HOO-102. Insecticides included on the Appendix E figures were not

detected above the method detection limit at the northernmost HOD soil sampling

location HOO-101.

The concentrations of VOCs detected in soil samples are displayed on Figure E-3,

Appendix E, including 1,2-dichlorobenzene, benzene, and TCE. 1,2-0ichlorobenzene

was detected only at HOD soil sampling location HOO-103, at a concentration below

the human health preliminary screening value. The VOC constituents included on the

Appendix E figures were not detected at soil sampling locations HOO-101 and HOD.,.

102.
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2.5.1 Sampling Locations

2.5 City Outfall Discharge Water and Seepage Meter Water Investigation

Field Procedure

Sampling Procedures
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The outfall discharge water samples were collected during a non-stormwater event.
No precipitation had occurred in the vicinity of the Site within at least 72 hours prior to

sample collection. Water was discharging steadily from each of the culvert pipes at

the time of sampling. Sample containers were filled directly at a point in the middle of

the stream of water exiting each culvert pipe. Forty-milliliter (40 mL) sample vials for

VOC analysis were filled first, followed by the appropriate containers for the remaining
analytical tests.

Outfall discharge water sampling was conducted in general accordance with the

surface water sampling standard operating procedure (SOP-1 0), Appendix A of the

RRI FSP. The seepage meter sampling was conducted in accordance with the letter
describing the collection of water from the seepage meter dated September 18, 2002,

and subsequent correspondence from the DEQ dated September 20, 2002.

The outfall discharge water samples CO-22C-01 and CO-22B-01 were collected from

City of Portland Outfalls CO-22C and CO-22B, respectively. In addition, one water
sample was collected from the seepage meter installed in the sediments of the

Willamette River, sample locations WR-SM3. The locations of the two City of Portland

outfalls and the seepage meter are shown on Figure 4.

mercury were detected at HDD-1 02 and HDD-103 at concentrations greater than both

the human health and ecological preliminary screening values.

Outfall discharge water sampling and seepage meter water sampling was conducted

along the shore and ~ithin the Willamette River, respectively, as further described
below and in general accordance with the procedures described within the RRI FSP.

Outfall discharge sampling was conducted on August 13, 2002, and seepage meter

sampling was conducted on September 24, 2002.

The soil sample collected at HDD soil sampling location HDD-102 at 0.2 to 1.5 feet bgs

was screened for PCBs by USEPA Method 8082 following notification by the analytical
laboratory of possible PCB interference during analysis of USEPA Method 8081A.

PCBs, however, were not found to be present above the method detection limit in this

sample.
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Sample Handling and Analysis

All samples were collected and submitted to the contract laboratories in accordance
with the procedures described in the RRI FSP, the Project QAPP, and the QAPP

Addendum. The outfall discharge and seepage meter water samples were submitted
for the following analyses:

For both the outfall discharge water samples and the seepage meter water sample, the

filled sample containers were labeled and capped and the jars were placed in

resealable plastic bags or bubble wrap to reduce breakage. The samples were then

placed in coolers with "blue ice", temperature blanks, and packing material (as

appropriate to prevent breakage) immediately following sample collection for transport
to the laboratory. Completed chain-of-custody forms were placed inside or taped to

the lid of the cooler.
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• Organochlorine Insecticides by USEPA Method 8081A;

• VOCs by USEPA Method 8260B;

• Chlorinated herbicides by USEPA Method 8151A;

• Dioxinslfurans by USEPA Method 16136;

• SVOCs, including phenols, by USEPA Method 8270C;

The seepage meter water sample was collected using disposable tubing. The water

was drawn through the tubing with the use of a peristaltic pump. Forty-milliliter (40

mL) sample vials for VOC analysis were filled first, followed by the appropriate

containers for the remaining tests. Sample containers were filled over a two-hour time

interval to reduce the velocity of water entering the seepage meter. The seepage

meter sampling was started 1 hour following high tide, as requested by the DEQ.

Sampling containers were labeled in general accordance with procedures described in

the RRI FSP. Field documentation was completed for the sample, including the

surface water and outfall sampling worksheet (completed sampling worksheet forms

have been included in Appendix 6-4) and a chain-of-custody documentation form.

Sampling containers were labeled following the appropriate sample labeling procedure

described in the RRI FSP. Field documentation was completed for each sample

location including the surface water and outfall sampling worksheet (completed

sampling worksheet forms have been included in Appendix B-4 ),.the sample

identification matrix form, and a chain-of-custody documentation form. Additional

samples for QA/QC were collected according to the Project QAPP and QAPP
Addendum.
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Minor Variations from the RRI FSP

QAlQC Requirements

• Additional surface water parameters, including anions, TSS, pH, alkalinity, and
hardness, were added to the two outfall discharge water sampling locations. The

The minor variations from the RRI FSP including planned versus actual sampling and

analysis are provided in Table 3 and are discussed further below:
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One field duplicate sample was collected in addition to the seepage meter water

sample. A QA review of the analytical data associated with the QAJQC samples is

provided in the data validation reports in Appendix D.

• Metals by USEPA Methods 6010, 6020, and 7470A;

• Anions (chloride, nitrate, nitrite, orthophosphate, and sulfate) by USEPA Method

300.0 (Note: for the seepage meter sample, orthophosphate was analyzed by
USEPA Method 365.2);

• TSS by USEPA Method 160.2;

• pH by USEPA Method 150.1;

• Alkalinity by USEPA Method 310.1; and

• Hardness by APHA Standard Methods for the Examination of Water and
Wastewater, Method No. 2340B.

The outfall discharge water samples were transferred from the Site to the AMEC

Portland office where they were stored in an iced cooler pending shipment to the

appropriate contract laboratory. STL was the primary laboratory for the outfall

discharge water samples. The seepage meter sample was transported from the Site

to the AMEC Portland office where it was stored in an iced cooler and delivered the

following day to NCA - Portland and TLI for the appropriate analysis.

QAJQC samples were collected for outfall discharge water in general accordance with

the RRI FSP. One field duplicate sample and one MS/MSD were collected at outfall

discharge water sampling location CO-22C-01 and analyzed for VOCs (USEPA

Method 8260B), SVOCs (USEPA Method 8270C), herbicides (USEPA Method 8151A),

dioxins/furans (USEPA Method 1613B), metals (USEPA Methods 6010, 6020, and

7470A), and insecticides (USEPA Method 8081A). In addition, one trip blank was

submitted to the primary laboratory for VOC analysis by USEPA Method 8260B. A QA

review of the analytical data associated with the QAJQC samples is provided in the

data validation reports in Appendix D.
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Field Results

Results

Laboratory Results

City of Portland Outfall 228
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The PCOPCs 1,2-dichlorobenzene, 2,4-0, 2,4-dichlorophenol, and 4,4'-00E were

detected at concentrations that were generally an order of magnitude below the human

health and ecological preliminary screening values at the City of Portland Outfall 22B.

One PCOPC, arsenic, was detected at a concentration that exceeded the preliminary

screening value for human health.

Field measurements were not proposed for the seepage meter water sample at

sampling location, WR-SM3.

Laboratory analytical results for the outfall discharge and seepage meter water

samples are presented in tabular form on Table 8, detections only, and in Appendix I.

The analytical results for selected PCOPCs from the discharge water samples and the
seepage meter sample are posted adjacent to sampling locations on the figures

included in Appendix E. The preliminary screening values discussed in this section,

provided on Table 1, are not intended as cleanup goals or to indicate the level of risk

at the RPAC Site, but rather are used for discussion and presentation purposes only.
The results from each sampling location are discussed separately in the sections

below.

Field measurements of the outfall discharge water physical parameters are
summarized in Table 4B and on field data sheets are provided in Appendix B-4. The

results indicate that the outfall discharge water physical parameters vary between
each of the outfall sample locations. The higher flow rate was estimated at City of

Portland outfall sampling location CO-22C-01, at 8 gallons per minute (gpm).

additional surface water parameters were added to allow correlation to the other

water samples collected during the sampling event.

The results from field measurements and the analytical results from surface water

samples are used to characterize the water encountered. The results of the outfall

discharge water and seepage meter water sampling activities are summarized below.

The minor variations from the RRI FSP did not affect the quality of the water samples
and analytical results.
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Willamette River Seepage Meter

3.0 INVESTIGATION-DERIVED WASTE (lOW)

The documentation for waste generation during the RRI sampling event is included as

Appendix B-5.
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A total of five full and/or partially filled drums were used to contain the solid waste

generated during the RRI sampling event and seepage meter sampling event. Each of

the five drums consisted of a distinct waste stream: PPE and tubing; sediment IDW
and liners at high-range concentrations; sediment IDW and liners at low-range

concentrations; soil IDW; and PPE and tubing from the seepage meter sampling event.

Upon approval of the waste profiles, the drums were transported to the CWM

Arlington, Oregon facility for treatment and disposal via landfill.

Approximately 44 gallons of decontamination water were generated and dumped into

the RPAC wastewater treatment system during the RRI sampling event.

Disposable tubing, bailers, string, plastic sheeting, and PPE (i.e., gloves and Tyvek
suits) were placed in a 55-gallon closeable open-top steel drum stored in the RPAC

warehouse. One drum of IDW was generated during the RRI sampling event. The

drum was transported off-site to the CWM Arlington, Oregon facility.

The voe, SVOC, and insecticides were not detected above the laboratory method

detection limit at the Willamette River seepage meter sample location, WR-SM3.

Organic chemicals detected at the seepage meter sampling location include the

dioxins/furans 1,2,3,(6,7,8,9-0CDD and total TCDF and the herbicide dichlorprop. In

addition, various metals were detected at seepage meter sample location WR-SM3, as

provided in Table 8.

The PCOPCs 1,2-dichlorobenzene, benzene, and arsenic were detected at City of

Portland Outfall 22C. Benzene and arsenic were detected at concentrations greater

than the respective screening values for human health. 1,2-Dichlorobenzene was

detected below the human health and ecological preliminary screening values by more

than two orders of magnitude.
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Based on the validation reports, the laboratory performance and data quality appear to

be acceptable, overall, for the RRI field sampling event and seepage meter sampling

event analytical data, with the following exceptions:

Several of the methods provided analytical results having elevated method detection

limits. The elevated method detection limits were unavoidable within the laboratory

due to the large variance in concentrations between the samples.

RPAC performed a data quality evaluation of the analytical results from the RRI

sampling event. The results of the evaluation are presented in the data validation

reports for the RRI sampling event included as Appendix O.
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• For USEPA Method 8270C, approximately 5% of WOL sediment, 3% of WOL and
NOP surface water, 2% of HOD soil, and 3% of outfall discharge sample data were
found to be unusable as a result of the validation process (see Appendix 0 for

details);

• For USEPA Method 7470A, two WOL surface water sample analytical results were
determined to be unusable (see Appendix 0 for details); and

• For USEPA Method 8081A, approximately 3% of the insecticide sample data for all
water samples were found to be unusable through the validation process (see

Appendix 0 for details).

The purpose of the data quality evaluation was to identify and explain data usability

issues discovered during verification and validation of the analytical results, and to

identify corrective actions necessary to improve data quality for future sampling

events. The data evaluation was based on findings of the data verification and
validation process, and any communications with the analytical laboratories about

those findings. Verification and validation were performed on 100% of the laboratory

data to expedite the verification process. The purpose of the data verification was to

make certain that the data quality indicators and analytical detection limits met project

requirements and to verify the data were transferred accurately from the laboratory to

the project database. Full validation according to USEPA National Functional

Guidelines for Data Review, modified for SW-846 method requirements, performed on

laboratory analytical results for the RRI samples exceeded requirements agreed upon

in correspondence between AMEC and OEQ dated January 16, February 9, and

March 23, 2001.
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5.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The analytical results for the PCB screening by USEPA Method 8082 associated with

the RRI sampling event samples were not validated, as the samples were analyzed for

screening purposes only.

The completed scope of work included site reconnaissance activities at NDL, WDL,

NDP, the Willamette River near the two City of Portland outfalls, and the immediate

Site vicinity; sediment sampling at WDL; surface water sampling at WDL and NDP; soil

sampling at the HOD; non-stormwater sampling at the City of Portland Outfalls 228

and 22C; and seepage meter water sampling from the sampling location in the

Willamette River. The preliminary screening values discussed in this section, provided

on Table 1, are not intended as cleanup goals or to indicate the level of risk at the

RPAC Site, but rather are used for discussion and presentation purposes only. The

following is a summary of the results of the investigation and sampling activities:
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• The reconnaissance work conducted at the Site provided qualitative information

that will support: the HHRA and the ERA; nature and extent characterization;

future sampling activities; and a greater understanding of surface water and

groundwater systems for the GTE at the Site.

• An evaluation of the WDL sediment sample analytical results indicates the most
elevated concentrations of 1,2-dichlorobenzene, 2,4-dichlorophenol, 2,4-0, and

silvex were detected at the southern end of WDL, within the deeper sediment
intervals. Of these constituents, none were detected at concentrations exceeding

the preliminary screening values for human health or ecological receptors with the

exception of 1,2-dichlorobenzene, which exceeded the human health preliminary
. screening value at WDL-1 01-S. 2,3,7,8-TCDD concentrations were detected within

the sediments at levels exceeding the preliminary screening values for human

health and ecological receptors. Metals PCOPCs included on the AppendixE

figures were detected at all sampling locations, typically at concentrations that
exceed human health and/or ecological receptor preliminary screening values.

Free-phase NAPL was not observed to be present within the sediments. An
organic residual was identified using field screening methods within WDL sediment

samples from WDL-101-S, WDL-103-S, and WDL-104-S.

• An evaluation of the WDL surface water analyses indicates that the VOC and
insecticide PCOPCs included on the Appendix E figures were not detected above

the method detection limits at any of the surface water sampling locations.

Herbicides and SVOCs were not detected at concentrations greater than the

human health or ecological preliminary screening values. 2,3,7,8-TCDD was
detected above the preliminary screening value for human health at surface water
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sampling location WDL-101-W. Arsenic was detected at each of the surface water

sampling locations, at concentrations above the preliminary screening value for

human health. Chromium was detected at each of the surface water sampling

locations, at concentrations above the preliminary screening value for ecological

receptors at surface water sampling locations WDL-101-W and WDL-103-W.

• An evaluation of the NDP surface water indicates that benzene and arsenic were
present at concentrations exceeding the preliminary screening values for human

health. Herbicide, SVOC, dioxin/furan, and insecticide PCOPCs included on the
Appendix E figures were not detected above the method detection limits.

Chromium was detected at a concentration below the human health and ecologicat

preliminary screening values.

• . An evaluation of the analytical results from soil samples collected in the HOD

indicate that VOC, herbicide, dioxin/furan, and SVOC PCOPCs included on the

Appendix E figures were not detected above the method detection limit or were

present at concentrations below the preliminary screening values. A concentration

of 4,4'-DDE was detected, above the preliminary screening value for ecological

receptors, at soil sampling location HDD-102. 4,4'-DDT was detected at soil

sampling locations HDD-102 and HDD-103, near the southern end of the HOD, at

concentrations exceeding the preliminary screening value for ecological receptors.

Insecticides were not detected above the method detection limit at the

northernmost sample along the ditch, HDD-101. Arsenic was detected at all
sampling locations and exceeded the human health and ecological preliminary

screening values at sampling locations HDD-1 01 and HDD-102. Mercury was

detected at soil sampling locations HDD-102 and HDD-103 at levels exceeding the

preliminary screening values for human health and ecological receptors.

Chromium was detected at all three soil sampling locations and exceeded the

preliminary screening value for ecological receptors only.

• An evaluation of the surface water sample collected at the City of Portland Outfall
226 indicates arsenic was detected above the preliminary screening value for

human health. VOC, herbicide, dioxinlfuran, insecticide, and SVOC PCOPCs

included on the Appendix E figures were not detected above the method detection

limit or were present at concentrations below the preliminary screening values.

• An evaluation of the sample collected at the City of Portland Outfall 22C indicates
that benzene and arsenic concentrations were present above the human health

screening values. Herbicide, SVOC, dioxinlfuran, and insecticide PCOPCs
included on the Appendix E figures were not detected above the method detection

limit at the outfall.
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Following an evaluation of the field and analytical results, along with the conclusions

presented above, RPAC proposes the following:

• Additional investigation near WDL will be conducted during an upcoming NAPL

investigation.

Following review of the results, as listed above and based on the information

presented in this TM, the following additional conclusions have been made regarding

the Site:

• Over 98% of the analytical results for the RRI sampling activities reported in this
Technical Memorandum were deemed to be acceptable through the validation

process.
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• Additional sampling is not necessary or planned for the sediments within WDL, the
surface water within WDL, the soils within the HOD, the discharge water at the City

of Portland outfalls, or the seepage meter located within the Willaniette River.

• The presence of chlorobenzene at concentrations higher than dichlorobenzene at

City of Portland Outfall 228 are most likely due to a non-RPAC source.

• The presence of 2,3,7,8-TCDD in the WDL surface water sample collected at

surface water sample location WDL-101-W likely is due to entrained sediment

within the surface water, due to disturbances of the sediments during sampling

within the shallow water column.

• The benzene detected in surface water at NDP and in the downgradient discharge

from the City of Portland Outfall 22C is due to a non-RPAC source.

• The polynuclear aromatic hydrocarbons (PAHs) detected in the surface water

sample collected from the NDP and City of Portland Outfall 22Care due to a non

RPAC source.

• Organic chemicals detected at the seepage meter sampling location include the

dioxins/furans 1,2,3,4,6,7,8,9-0CDD and total TCDF and the herbicide dichlorprop.

In addition, various metals were detected at seepage meter sample location

WR-SM3.
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DEQ,2002a. Letter dated June 14, 2002 from DEQ to RPAC. RE: Final Remaining

RI Work Plan, Rhone Poulenc Site.

AMEC,2002b. Letter Dated June 28,2002 from RPAC to DEQ. RE: Response to

DEQ's June 14,2002 Letter Final Remaining RI Work Plan, RPAC - Portland Site.

DEQ, 2002b. Letter Dated September 20,2002 from DEQ to RPAC. RE: Proposed
Seepage Meter Sampling - Rhone Poulenc Site.
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DEQ, 2001. Oregon Department of Environmental Quality, Guidance for Ecological

Risk Assessment, Level II Screening Level Values. December 2001.

AMEC,2002e. Letter Dated September 18,2002 from RPAC to the DEQ. Re:

Collection of Water From the Seepage Meter Currently Installed in the Willamette

River Offshore From the RPAC - Portland Site.

AMEC, 2002d. Draft Quality Assurance Project Plan Addendum No.1, RPAC

Portland Site, prepared for RPAC, prepared by AMEC Earth & Environmental, Inc.

submitted to Oregon Department of Environmental Quality, August 1, 2002.

AMEC, 2001 b. Revised Health and Safety Plan, RPAC - Portland Site, prepared for .

Aventis CropScience, prepared by AMEC Earth & Environmental, submitted to Oregon
Department of Environmental Quality, June 13, 2001.

AMEC 2002a. Final Remaining Remedial Investigation Work Plan, RPAC - Portland

Site, including the Final Remaining Remedial Investigation Field Sampling Plan, RPAC

- Portland Site, prepa~ed for Aventis CropScience, prepared by AMEC Earth &

Environmental, Inc. submitted to Oregon Department of Environmental Quality, May

24,2002.

AMEC, 2002c. Health and Safety Plan Addendum No.1, RPAC - Portland Site,

prepared for RPAC, prepared by AMEC Earth & Environmental, Inc. submitted to

Oregon Department ot Environmental Quality, June 25, 2002.

AMEC,2001a. Revised Quality Assurance Project Plan, RPAC - Portland Site,

prepared for Aventis CropScience, prepared by AMEC Earth & Environmental,

submitted to Oregon Department of Environmental Quality, June 13, 2001.
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USEPA, 2002a. Smucker, Stanford J., Ph.D. PRG Concentrations (version 8).

USEPA Region IX, Technical Support Team (SFD-8-B). San Francisco, CA, October

2002.

USEPA, 1998. United Stated Environmental Protection Agency, National
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This report was prepared exclusively for RPAC by AMEC Earth & Environmental, Inc.

(AMEC). The quality of information, and conclusions contained herein are consistent

with the level of effort involved in AMEC services and based on: i) information

available at the time of preparation; ii) data supplied by outside sources; and iii) the

assumptions, conditions and qualifications set forth in this report. This report is

intended to be used by RPAC only, subject to the terms and conditions of its contract

with AMEC. Any other use of, or reliance on, this report by any third party is at that

party's sole risk.
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TABLE 1
Screening Values for Preliminary Constituents of Potential Concern

Remaining Remedial Investigation Field Sampling Event
RPAC - Portland Site

Human Health Ecoloaical I

Constituent I

Class
PCOPC CAS # Screening Value for Screening Value For

Units Ref
Screening Value for Screening Value For

-Units
Screening Value For

Units Ref
Surface Water

Units Ref
Soil/Sediments Surface Water

Units Ref
Sediments

Ref
Soils

vocs 1,1,2,2-Tetrachloroethane 79-34-5 0.055 ~g/L a 0.93 mQikQ d 2400 ~glL 1 NA NA 0 NA NA h

vocs 1,1-Dichloroethane 75-34-3 810 ~QiL a 1700 rnq/kq d 47 ~QiL 1 NA NA 9 NA NA h

vocs l,l-Dichloroethene 75-35-4 340 ~a/L a 410 mglkg d 25 ~QiL 1 1.59 mg/~g Q 3750 mg/kg h

vocs 1,2,3-Trichloroorooane 96-18-4 0.0056 ~g/L a 0.011 mglkg d NA NA 1 NA NA a NA NA h

vocs l,2,4-Trimethylbenzene 95-63-6 12 ~g/L a 170 mQ/kQ d NA NA 1 NA NA a NA NA h

voce 1,2-Dichlorobenzene 95-50-1 370 ~QiL a 370 ma.ka d 14 ~g/L 1 NA NA 9 NA NA h

vocs l,2-Dichloroethane 107-06-2 0.12 ~QiL a 0.60 mg,kg d 20000 ~QiL 1 3.43 mgl~g Q 70 mg/kg h

vocs 1,3,5-Trimethvlbenzene 108-67-8 12 uo/l, a 70 mg,kg d NA NA 1 NA NA Q NA NA h

vocs l,3-Dichlorobenzene 541-73-1 5.5 ~g/L a 63 ma.kQ d 71 ualL 1 NA Nil; a NA NA h

vocs l,4-Dichlorobenzene 106-46-7 0.50 ~g/L a 7.9 mg/kg d 15 ~g/L 1 NA Nil; 9 20 mg/kg h

vocs Benzene 71-43-2 0.34 ~g/L a 1.3 mg/kg d 130 ~g/L 1 3.92 mg/Kg Q 3300 ma/kg h

vocs Chlorobenzene 108-90-7 110 ~g/L a 530 mg/kg d 50 ~g/L 1 NA NA Q 40 mg/kg h

voce Chloroform 67-66-3 6.2 UQ/L a 12 mg/kg d 1200 ugiL f 3.66 mg/Kg 9 1875 mg/kg h

vocs cis-l,2-Dichloroethene 156-59-2 61 ua/L a 150 mQ/kQ d 590 ~a/L f 5.76 mQ/Kg a 2500 mQ/kQ h

voce Ethylbenzene 100-41-4 2.9 ~g/L a 20 rno/ko d 7.3 ua/L f 0.004 maiKo a NA NA h

vocs Methyl Chloride 74-87-3 1.5 ug/L a 2.6 mg/kg d NA NA 1 NA NA 9 NA NA h

voce Methvlene chloride 75-09-2 4.3 U9/L a 21 mg/kg d 2200 ~g/L 1 0.93 mg/kg 9 730 mg/kg h

vocs Tetrachloroethene 127-18-4 0.66 Ug/L a 3.4 mg/kg d 840 ~Q/L f 0.28 mglf:g Q 10 mg/kg h

vocs Toluene 108-88-3 720 ua/L a 520 mQ/ko d 9.8 ~g/L f 5.3 mg/f;g 9 200 mo/kg h

vocs Trichloroethene 79-01-6 0.028 Ug/L a 0.11 mg/kg d 3000 Ug/L f 0.14 mg/I,g 0 40 mQikg h

vocs Vinyl chloride 75-01-4 0.020 ug/L a 0.75 mg/kg d 1300 ~g/L f 0.03 mg/Kg 9 20 mq/ko h

vocs Xylene 1330-20-7 210 ug/L a 420 mg/kg d 13 ug/L 1 NA Nil, 9 100 mg/kg h

Herbicides 2-(2-Methyl-4-chlorophenoxy) propionic acid 93-65-2 36 u9/L a 620 mg/kg d NA NA 1 NA NA 9 NA NA h

Herbicides 2,4,5-T 93-76-5 360 ~Q/L a 6200 mg/kg d NA NA 1 NA NA 9 NA NA h

Herbicides 2,4.5-TP (Silvex) 93-72-1 290 ~g/L a '4900 rnq/kq d NA NA f NA N.A, 9 NA NA h

Herbicides 2,4-0 94-75-7 360 Ug/L a 7700 ma/ka d NA NA f NA N.A: a NA NA h

Herbicides 2,4-DB 94-82-6 290 ugiL a 4900 mg/kg d NA NA 1 NA NA a NA NA h

Herbicides 2-Methyl-4-chlorophenoxvacetic acid 94-74-6 18 uQ/L a 310 mg/kg d NA NA f NA NA 9 NA NA h
Herbicides Bromoxvnil 1689-84-5 730 uQ/L a 12000 mg/kg d NA NA f NA NA Q NA NA h
Herbicides delta-BHC 319-86-8 NA NA a NA NA d NA NA 1 NA NA 9 NA NA h

Herbicides Dichlorprop 120-36-5 NA NA a NA NA d NA NA 1 NA NA Q NA NA h

Herbicides Dinoseb 88-85-7 36 ug/L a 620 mg/kg d NA NA 1 NA N.A; 9 NA NA h

svocs 2,4,6-Trichlorophenol 88-06-2 3.6 ~g/L a 62 mglkg d 970 ~g/L 1 NA NA Q 10 mg/kg h

svocs 2,4-Dichlorophenol 120-83-2 110 Ug/L a 1800 mg/kg d 3650 ~a/L 1 NA N,Ai a 20 mq/ko h

svocs 2,4-Dinitrophenol 51-28-5 73 ~QiL a 1200 mg/kg d NA NA 1 NA NA a 20 ma/ka h

svocs 2,6-Dichloroohenol 87-65-0 NA NA a NA NA d NA NA 1 NA NA 9 NA NA h

svocs 2-Chloroohenol 95-57-8 30 ~QiL a 240 mQikQ d 2000 ~Q/L 1 NA NA 9 60 mg/kg h
svocs 2-Methylphenol 95-48-7 1800 ~g/L a 31000 mQ/kQ d 13 ~g/L f NA NA 9 50 mQ/kQ h
svocs Benzo (a) Anthracene 56-55-3 0.092 ug/L a 2.1 mglkg d 0.027 ~g/L 1 0.032 maiko 9 NA NA h
svocs Benzo (a) Pvrene 50-32-8 0.0092 ~glL a 0.21 mg/kg d 0.014 Ug/L f 0.032 mgllm 9 125 rno/ko h
svocs Benzo (b) Fluoranthene 205-99-2 0.092 ua/L a 2.1 mg/kg d NA NA 1 NA NIlj 9 NA NA h
SVOCs bis (2-Ethvlhexvl) ahalate 117-81-7 4.8 ~QiL a 120 mQ/kQ d 3.0 ~Q/L 1 0.33 mg/kg 9 4.5 mg/kg h
svocs Chrysene 218.01-9 9.2 uo/l, a 210 mQikQ d NA NA 1 0.057 mQ/kQ 0 NA NA h

svocs Dibenzofuran 132-64-9 24 ua/L a 3100 rno/ku d 3.7 ua/L 1 5.1 mQ/kQ 9 0.002 rnq/kq h
svocs Naphthalene 91-20-3 6.2 ~g/L a 190 mglkg d 620 ~glL 1 0.176 mal~a Q 10 mQika h
svocs Pentachlorophenol 87-86-5 0.56 ug/L a 9.0 mglkg d 15 ~g/L 1 0.37 mgl!lg 9 3 mg/kg h

Dioxin/Furans 1,2,3,4,6,7,8,9-acDF 39001-02-0 NA NA a NA NA d NA NA f NA NA Q NA NA h
Dioxin/Furans 1,2,3,4,6,7,8-HpCDD 35822-46-9 NA NA a NA NA d NA NA f NA NA a NA NA h
Dioxin/Furans 1,2,3,4,6,7,8-HpCDF 67562-39-4 NA NA a NA NA d NA NA f NA NA a NA NA h
Dioxin/Furans 1.2,3,4,7,8,9-HaCDF 55673-89-7 NA NA a NA NA d NA NA 1 NA NIlj 9 NA NA h
Dioxin/Furans 1,2.3,4,7,8-HxCDD 39227-28-6 NA NA a NA NA d NA NA 1 NA NA Q NA NA h
Dioxin/Furans 1,2,3,4,7,8-HxCDF 70648-26-9 NA NA a NA NA d NA NA 1 NA NA Q NA NA h
Dioxin/Furans 1,2,3.6,7,8-HxCDD 57653-85-7 NA NA a NA NA d NA NA 1 NA NA a NA NA h
Dioxin/Furans l,2,3.6,7,8-HxCDF 57117-44-9 NA NA a NA NA d NA NA 1 NA NA 9 NA NA h
Dioxin/Furans 1,2,3,7,8,9-HxCDD 19408-74-3 NA NA a NA NA d NA NA 1 NA NA 9 NA NA h
Dioxin/Furans 1,2,3,7,8,9-HxCDF 72918-21-9 NA NA a NA NA d NA NA f NA Nfl a NA NA h
Dioxin/Furans 1.2,3,7,8-PeCDD 40321-76-4 NA NA a NA NA d NA NA 1 NA NA 9 NA NA h
Dioxin/Furans 1,2,3,7,8-PeCDF 57117-41-6 NA NA a NA NA d NA NA f NA NA 9 NA NA h
Dioxin/Furans 2,3,4,6,7,8-HxCDF 60851-34-5 NA NA a NA NA d NA NA f NA NA Q NA NA h
Dioxin/Furans 2,3,4,7,8-PeCDF 57117-31-4 NA NA a NA NA d NA NA f NA NA 9 NA NA h
Dioxin/Furans 2,3,7,8-TCDD 1746-01-6 0.45 aQ/L a 16 aQiQ d 7600 pg/I f 0.85 pQio 9 55 pglg h
Dioxin/Furans 2,3,7,8-TCDF 51207-31-9 NA NA a NA NA d NA NA f NA Nil 9 NA NA h

Insecticides 4,4'-000 72-54-8 0.28 ~alL a 10 ma/ka d 0.0010 ug/L f 0.003 ma/kQ 9 0.01 mg/kg h
Insecticides 4,4'-DDE 72-55-9 0.20 Ug/L a 7.0 mg/kg d 20 ~Q/L 1 0.0003 ma/kg Q 0.01 mQ/kQ h

Insecticides 4,4'-DDT 50-29-3 0.20 ~g/L a 7.0 mQikQ d 0.001 ~a/L 1 0.0003 mg/kg '0 0.01 ma/kg h

Insecticides Aldrin 309-00-2 0.0040 ~Q/L a 0.10 mQikQ d 0.06 ~g/L 1 0.04 mglkQ a 25 mg/kg h
Insecticides alpha-BHC 319-84-6 0.011 ~g/L a 0.36 ma/ka d 2.2 ~a/L f NA NA 9 NA NA h

Insecticides beta-BHC 319-85-7 0.037 ugiL a 1.3 mg/kg d 2.2 uc/t, 1 0.22 mal~Q 9 NA NA h
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Note: Values are generally given in number of significant figures provided in source, with the exception of USEPA Region IX PRGs (see below), which are typically rounded to 2 significant digits in this table

Human Health Ecolooical

Constituent
PCOPC CAS # Screening Value for Screening Value For Screening Value for Screening Value For

Class Ref Units Ref
Screening Value For 'Units Units Ref

Surface Water
Units

Soil/Sediments Surface Water
Units Ref

Sediments
Ref

Soils

Insecticides Chlordane (tech) 57-74-9 NA NA a NA NA d 0.0043 IJg/l f 0.0045 mglkg g 9 mg/ka h

Insecticides Dieldrin 60-57-1 0.0042 lJq/l a 0.11 mg/kg d 0.056 lJa/l f 0.003 mglft) a 0.3 mq/kq. h

Insecticides Endosulfan 115-29-7 220 ua/l a 3700 mg/kg d 0.056 ua/l f 0.11 mg/kg a 20 mg/kg h

Insecticides Endrin 72-20-8 11 1J9/l a 180 ma/ka d 0.036 uo/t, f 0.003 mq/kg a 0.04 mg/kg h

Insecticides aamma-BHC (Lindane) 58-89-9 0.052 IJgll a 1.7 ma/ka d , 0.08 IJg/l f 0.0009 mg/kg g 8 rnq/ko h

Insecticides Heptachlor 76-44-8 0.015 lJq/l a 0.38 mg/kg d 0.0038 IJg/l f. 0.01 mgII\g g 15 mq/ka h

Insecticides Heptachlor Eooxide 1024-57-3 0.0074 ua/l a 0.19 mq/kg d 0.0038 lJq/l f 0.0006 mg/kg a NA NA h

Insecticides Hexachlorobenzene 118-74-1 0.042 ua/l a 1.1 mq/ka d NA NA f 0.1 ma kg a 1000 . mg/kg h

Insecticides Malathion 121-75-5 730 1J9/l a 12000 rnq/ko d 0.1 IJg/l f NA NA 9 NA NA h

Insecticides Methoxychlor 72-43-5 180 !Jg/l a 3100 mg/kg d 0.03 !Jg/l f 0.99 mg/Kg 9 500 ma/ka h

Insecticides Toxaphene 8001-35-2 0.061 IJg/l a 1.6 mg/kg d 0.0002 !Jg/l f 2.55 mg/kg 9 1000 mg/kg h

Metals Arsenic 7440-38-2 0.000045 mg/l a 7 mg/kg e 0.15 mg/l f 4 mg/Kg g 10 mg/kg h
Metals Cadmium 7440-43-9 0.018 mg/l a 450 mg/kg d 0.0022 mg/l f 0.003 mg/kg g 4 mg/ka h

Metals Chromium" 7440-47-3 0.11 mg/l a 450 mg/kg d 0.011 mg/l f 37 mg/f;g 9 410 mg/kg h

Metals Copper 7440-50-8 1.5 mg/l a 41000 ma/ka d 0.009 mall f 10 mg/kg a 50 mg/kg h

Metals Iron 7439-89-6 11 mg/l a 100000 rnq/kq d 1 mg/l f NA NA a 10 mg/kg h
Metals lead 7439-92-1 0.015 mg/l b 750 mg/kg d 0.0025 mg/l f 35 mg/l,g 9 16 mg/ka h

Metals Manganese (non-food) 7439-96-5 0.88 mg/l a 19000 mg/kg d 0.12 mg/l f 1100 mg/f;g g 100 mg/ka h

Metals Mercurv and compounds 7439-97-6 0.002 mg/l c 0.07 mg/kg e 0.0008 mg/l f 0.2 mg/l:g g 0.1 mg/kg h

Metals Nickel 7440-02-0 0.73 mg/l a 20000 ma/ka d 0.052 mg/l f 18 mg/l:g 9 30 mg/kg h
Metals Vanadium 7440-82-2 0.26 mg/l a 7200 ma/kg d 0.02 mg/l f NA NA 9 2 mg/kg h
Metals Zinc 7440-86-6 11 mg/l a 100000 mg/kg d 0.12 mgll f 3 mgll'g 9 50 mg/kg h

PCBs Aroclor 1254 11097-69-1 0.034 !Jg/l a 0.74 mg/kg d 0.033 IJg/l f 0.007 mg/kg 9 0.7 mg/kg h
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Notes:
PCOPC
CAS #

Ref
PCBs
VOCs
SVOCs
NA

!Jg/l
mg/l
mg/kg

pgll
pg/g

Reference Key:
a
b
c
d
e
f
g
h

TABLE 1
Screening Values for Preliminary Constituents of Potential Concern

Remaining Remedial Investigation Field Sampling Event
RPAC - Portland Site

Preliminary Constituent of Potential Concern
Chemical Abstract Service number
reference (see below)
polychlorinated biphenyls
volatile organic compounds
semi-volatile organic compounds
no screeningvaiue available
microgramsper liter
milligrams per liter
milligrams per kilogram
picograms per liter
picograms per gram

Most protective of chromium III and chromium VI screening value used where Total Chromium value was not available

USEPA Region IX Preliminary Remediation Goals (PRGs), tap water (October 2002)
USEPA National Primary Drinking Water Regulations, Action level (July 2002)
USEPA National Primary Drinking Water Regulations, Maximum Contaminant level (MCl) (July 2002)
USEPA Region IX PRGs, industrial soil
DEQ Default Background Concentrations for Metals (October 2002)
DEQ ERA Level II Screening Level Values, most protective value for surface water (December 2001)
DEQ ERA Level II Screening Level Values, most protective freshwater or bioaccumulative value for sediments (December 2001)
DEQ ERA Level II Screening Level Values, most protective value for soil (December 2001)

I
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TABLE 2
Summary of Items of Interest Identified During the Site Reconnaissance

Remaining Remedial Investigation Field Sampling Event
, RPAC - Portland Site

Location Name1 Notes on Item of Interest at Location

Photo 1
Location for WOL sample WOL-104-S designated by the stake near the earthen berm on the
north end of WOL

Photo 2 Culvert pipe exposed at the end of the HOD at N.W. Front Avenue
,

Photo 3
View of the location where a petroleum pipeline and natural gas pipeline passes beneath the
railroad tracks on the south end of the HOD

Photo 4 HOD at N.W. Front Avenue, view to the east
Photo 5 4-inch PVC pipe in the LAOO
Photo 6 View of LAOO to the south of WOL

Photo 7
Photo of exposed brick, concrete and cinder material covering the bank of WOL adjacent to
ESCO site

Photo 8 Culvert pipe between NOL and NOP (View from the NOL side of the culvert pipe)
Photo 9 First inlet channel from marshy area on west bank of NOL

Photo 10 Second inlet from marshy area on the west bank of NOL
Photo 11 Third inlet from marshy area on the west bank of NOL

Photo 12
Ponded area within the marshy area, the western corner of NOL overflows back into this area
during high water stages (winter and spring)

Photo 13 Ephemeral stream adjacent to Highway 30, near NOP
Photo 14 Metal culvert pipe between NOP and NOL at the drainage pond side
Photo 15 84-inch concrete pipe flowing to the Willamette River at the NOP
Photo 16 Seepage coming into NOP near the 84-inch culvert pipe
Photo 17 84-inch concrete culvert outfall to Willamette River, designated as City Outfall 22C
Photo 18 Brush-covered 24-inch metal pipe, City Outfall 22B to Willamette River

Photo 19
48-inch culvert pipe of unknown origin near N.W. Front Avenue along the shore of Willamette
River

Photo 20 Buried pipe filled with silt along the shore of the Willamette River
Photo 21 Channel in bank of Willamette River in front of City Outfall 22B

Photo 22
PVC pipe within a steel sleeve found beneath a metal box along the bank of the Willamette
River, used to discharge treated effluent from the RPAC waste water treatment facility

Photo 23
48-inch diameter culvert beneath Highway 30 and railroad tracks at northwest end of the creek
that flows into the NOP

Photo 24
View to the west from the culvert pipe in Photo 23, showing the City of Portland facility, and
the ravine in the Tualatin Mountains that drains to the culvert, creek, and NOP

Photo 25
Concrete culvert filled with sediment located at the northwest end of a creek flowing into the
NOP

Photo 26
View to the northwest from the bank above the culvert pipe shown in Photo 25, showing the
Koppers facility

Photo 27 Northwest end of the ditch entering the NOP. (View to the southeast.)

Photo 28
Culvert pipe beneath Highway 30. The ditch extends to the west near the railroad tracks to
the Kinder Morgan facility.

24"Culvert Pipe-A 24-inch culvert pipe beneath N.W. Front Avenue between HOD and Willamette River

24" Culvert Pipe-B
24-inch culvert pipe at end of LAOO from near RPAC wastewater treatment plant; the ditch is
choked with brambles; a 4-inch PVC pipe and electrical conduit runs through the culvert pipe

48" Culvert Pipe-C 48-inch culvert pipe on bank of Willamette River - unknown origin

48" Culvert Pipe-D 48-inch culvert pipe beneath Highway 30 at the northwest end of creek flowing into the NOP

Buried Pipe Buried pipe on bank of Willamette River
Channel 1 Inlet channel in marshy area on the western bank of NOL - Channel 1
Channel 2 Second inlet in marshy area
Channel 3 Third inlet in marshy area
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TABLE 2
Summary of Items of Interest Identified During the Site Reconnaissance

Remaining Remedial Investigation Field Sampling Event
, RPAC - Portland Site

Location Name1 Notes on Item of Interest at Location

Creek Creek flowing into NDP
Culvert Pipe-E Culvert pipe beneath Highway 30 to ditch near railroad tracks

Culvert Pipe-F Concrete culvert pipe filled with sediment located at the northwest end of a creek flowing into
, the NDP

Earthen Berm Berm between WDL and HDD
HDD-101 Sample location HDD-101, in HDD near NW. Front Avenue

HDD-102
Sample location HDD-102, near cottonwood tree in grass-covered ditch - marked with stake
and pink ribbon.

HDD-103 Sample location HDD-103, area covered with grass
NDL-101 Proposed sample location NDL-101
NDL-102 Proposed sample location NDL-102
NDL-103 Proposed sample location NDL-103
NDL-104 Proposed sample location NDL-104
NDL-SDG NDL staff gauge
Outfall22B City of Portland Outfall 22B on Willamette River bank
Outfall22C City of Portland Outfall 22C on Willamette River bank

Seep-A Seep near 84" culvert pipe at NDP
Seep-B Seep in the marshy area on the west bank of NDL

WDL-101 Sample location WDL-101 near south end of WDL
WDL-102 Sample location WDL-102 near WDL staff gauge

WDL-103
Sample location WDL-103-S area, near aeration pipe going into WDL from east bank at this
location

WDL-104 Sample location WDL-104 near north end WDL

I
I
I
I
I
I
I
I

Notes:

NDL:
NDP:
WDL:
HOD:
LADD:

Location name presented corresponds with the locations depicted on Figure 2 and the photographs
presented in Appendix A

North Doane Lake
Northwest Drainage Pond
West Doane Lake
Historical Drainage Ditch
Lake Area Drainage Ditch

I
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TABLE 3

Planned Versus Actual Sampling Locations and Analyses

Remaining Remedial Investigation Field Sampling Event

RPAC - Portland Site

Sediment Samole Locations

Total Solids

VOCs Herbicides Dioxinsl
Metals and Total

Total Organic Acid Volatile
Sample Sample Depth Laboratory

by EPA
SVOCs by EPA

by EPA Furans by
by EPA Insecticides PCBs by EPA Volatile

Carbon by EPA
Ammonia by EPA

Sulfide by EPA
Particle Size by Minor Variations From Field Sampling Plan

Location (feet bwsi) Field ID 8270C 6010/60201 by EPA 8081A 8082 Solids by 350.2 ASTM D422
8260B 8151A EPA 1613B

7471 EPA 160.3
9060 9030B

and 160.4

WDl-101-S 0-0.5 007-01 X X X X X X X X X X X X PCBs by EPA Method 8082 added, sampling interval determined in field
WDl-101-S 4-6 008-01 X X X X X X X X X - X X PCBs by EPA Method 8082 added, Particle size not analyzed due to minimal sample volume
WDl-101-S 6-8 009-01 X X X X X X X X X X X As planned, sampling interval determined in field
WDl-101-S 0.5-4 010-01 X X X X X X X X X X X As planned, sampli(lg interval determined in field
WDl-102-S 0-0.5 011-01 X X X X X X X X X X X As planned, sampling interval determined in field
WDl-102-S 0.5-4 012-01 X X X X X X X X X X X X PCBs by EPA Method 8082 added, sampling interval determined in field
WDl-102-S 4-7 013-01 X X X X X X X X X X X As planned, sampling interval determined in field
WDl-102-S 7-9 014-01 X X X X X X X X X X X As planned, samplirg interval determined in field
WDl-102-S 9-11 015-01 X X X X X X X X X X X As planned, sampling interval determined in field
WDl-103-S 0-0.5 016-01 X X X X X X

·_-X---
X X X X X PCBs by EPA Method 8082 added, sampling interval determined in field

WDl-103-S 0.5-4 017-01 X X X X X X X X X X X As planned, sampling interval determined in field
WDl-103-S 4-6 018-01 X X X X X X X X X X X As planned, sampling interval determined in field
WDl-103-S 6-7.5 019-01 X X X X X X X X X X X As planned, sampling interval determined in field
WDl-103-S 7.5-9 020-01 X X X X X X . X X X X X X PCBs by EPA Method 8082 added, sampling interval determined in field

WDl-104-S 0-0.5 021-01 X X X X X X X X X X X As planned, sampling interval determined in field

WDl-104-S 0.5-4 022-01 X X X X X X X X X X X As planned, sampling interval determined in field

WDl-104-S 4-6 023-01 X X X X X X X X X X X As planned, samplirg interval determined in field

WDl-104-S 6-7.5 024-01 X X X X X X X X X X X As planned, sarnpllnq interval determined in field

Surface Water Samole Locations

VOCs Herbicides Dioxinsl
Metals Total I

Sample Sample Depth Laboratory
by EPA

SVOCs by EPA
by EPA Furans by

by EPA Insecticides Alkalinity by Anions by Suspended
pH by EPA 150.1

Hardness by Minor Variations Froln Field Sampling Plan
Location (feet bws) Field ID 8270C 6010/60201 by EPA 8081A EPA 310.1 EPA 300.0 Solids by EPA Method 2340B

8260B 8151A EPA 1613B
7470A 160.2

I

WDl-101-W 0.5 001-01 X X X X X X X X X X X As planned

WDl-102-W 0.7 002-01 X X X X X X X X X X X As planned :
WDl-103-W 0.2 003-01 X X X X X X X X X X X As planned I
WDL-10","W rNA ·IIlA "L .4;: '. . 'Pi , '. '1& ": !i , ....,: • J A '1$ ;<' .j;<. .' " ': Proposed sample not collected, sample location was dry

NDP-101-W 0.1 006-01 X X X X X X X X X X X Sample location added to plan for future, correlation

Soil Samole Locations

VOCs Herbicides Dioxinsl
Metals

Sample Sample Depth Laboratory
by EPA

SVOCs by EPA
by EPA Furans by

by EPA Incesticides PCBs by EPA Minor Variations From Field Sampling Plan

Location (feet bgs) Field ID
8260B

8270C
8151A EPA 8290

6010/60201 by EPA 8081A 8082
7470A

HDD-101 0.5-1.5 025-01 X X X X X X As planned

HDD-102 0.2-1.5 026-01 X X X X X X X' • PCBs by EPA 8082 added

HDO·102 5.:Hi '? 02&-01 .. XI} Sample interval added during field activities

HDD-103 4-5 027-01 X X X X X X As planned

Outfall Discharae Water and Seeoaae Meter Samole Locations

VOCs Herbicides Dioxins/
Metals

Total Suspended
Minor Variations From Fieid samPlilg PlanSample Sample Depth laboratory

by EPA SVOCs by EPA
by EPA Furans by EPA

by EPA Insecticides Alkalinity by Anions by
Solids by EPA pH by EPA 150.1

Hardness by
Location (feet bws) Field 10

8260B 8270C
8151A 1613B

6010/6020/ by EPA 8081A EPA 310.1 EPA 300.0
160.2

Method 2340B
7470A

I

CO-22C-01 0.1 004-01 X X X X X X X X X X X Additional Parameters Added

CO-22B-01 0.1 005-01 X X X X X X 1$1 X,: >X .. Xl1) .,>',X 'dc '
""

Y';"X " Additional Parameters Added I
WR-SM3 NA NA X X X X X X X X X X X Orthophosphate analyzed by EPA 365.2 :

I
I
I

Notes:
bwsi

bgs
bwsi

vacs
svocs
PCBs

Below Water-Sediment Interface
BelowGroundSurface
Below Water Surtace
VolatileOrganicCompounds
Semi-volatile OrganicCompounds
Polychlorinated Biphenyls

EPA Environmental Protection Agency
ASTM American Society of Testing andMaterials

NA NotApplicabie
X Parameter Analyzed

[==~";~:=l Minor Variation from RRI Field Sampling Plan

I
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TABLE 4A

Field Measurements for Sediment and Soil Sampling Locations
Remaining Remedial Investigation Field Sampling Event

RPAC - Portland Site

Sediment Sample Locations

Sample VOC
Sample Depth Date Time Headspace NAPL

Sediment Color
Sediment Organic Matter

Additional NotesLocation Interval Sampled Sampled Reading Detectlon/ Odor Present in Media
(feet bwsi) (ppm)"

WDL-l0l-S 0-0.5 8/14/2002 8:15 0.0 Negative Dark Brown None PlantslWood Debris

Sheen on Water and Blebs in Sediment,
WDL-l0l-S 4-6 8/14/2002 9:45 25.6 Positive Dark Brown Present Plant Material positive identification of an organic residual

observed

WDL-l0l-S 6-8 8/14/2002 9:45 0.0 Positive Grey Slight None
Positive identification of an organic residual
observed, no free-phase NAPL observed

WDL-l0l-S 0.5-4 8/14/2002 9:17 0.4 Negative Brown Slight None
WDL-l02-S 0-0.5 8/14/2002 11:15 1.8 Negative Black None None
WDL-l02-S 0.5-4 8/14/2002 11:25 0.2 Negative Black None Plant Matter
WDL-l02-S 4-7 8/14/2002 12:30 6.9 Negative Dark Brown Present None Rocks within Sample
WDL-l02-S 7-9 8/14/2002 12:30 5.3 Negative Grey Mottled Present None
WDL-l02-S 9-11 8/14/2002 13:05 1.6 Negative Grey None None
WDL-l03-S 0-0.5 8/15/2002 8:30 2.9 Negative Brown None Plant Debris
WDL-l03-S 0.5-4 8/15/2002 9:30 0.2 Negative Brown None None
WDL-l03-S 4-6 8/15/2002 9:30 0.9 Negative Brown Present Plants-
WDL-l03-S 6-7.5 8/15/2002 10:00 20.4 Positive Brown Present Plants Sheen in Sediment
WDL-l03-S 7.5-9 8/15/2002 10:30 12.8 Negative Grey Slight Plant Debris Rocks within Sample
WDL-l04-S 0-0.5 8/15/2002 10:45 0.0 Negative Grey None None
WDL-l04-S 0.5-4 8/15/2002 11:15 0.4 Negative Brown None Wood Debris
WDL-l04-S 4-6 8/15/2002 12:00 12.8 Positive Grey Present Wood Material Sheen in Sediment
WDL-l04-S 6-7.5 8/15/2002 12:00 4.8 Negative Grey Present Woody Debris

tlI LS '1 S01 ample oca IOns
Sample VOC

Sample Depth Date Time Headspace NAPL
Soil Color Soil Odor

Organic Matter
Location Interval Sampled Sampled Reading Detectlon/ Present in Media Additional Notes

(feet bgs) (ppm}'
HDD-l0l 0.5-1.5 8/16/2002 8:30 0.0 Negative Brown None Some Rootlets
HDD-l02 0.2-1.5 8/16/2002 10:30 0.0 Negative Light Brown None Rootlets
HDD-l02 5.5-6 8/16/2002 11:30 2.0 Negative Black None Wood Debris
HDD-l03 4-5 8/16/2002 11:00 0.0 Negative Dark Grey to Black None Wood Debris

Notes:
1

2

NAPL

bwsi
bgs
ppm
vac
uv

vacs measured with photoionization detector (PID)

Ultraviolet (UVj light used for field NAPL detection

Non-aqueous phase liquid
Below water-sediment interface
Below ground surface
Parts per million
Volatile organic compound
Ultra-violet

RPAC
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Surface Water Sample Locations

TABLE 48
Field Measurements for Surface Water and Discharge Water Sampling Locations

Remaining Remedial Investigation Field Sampling Event
RPAC - Portland Site

Sample Date Time pH
Specific

Temperature
Dissolved

ORP Turbidity Ferrous Iron
Location Sampled Sampled (SU)

Conductivity
(C)

Oxygen
(mV) (NTUs) (mg/L)

Notes
(mS) (mg/L)

WDL-101-W 8/13/2002 9:30 7.14 784 17.74 0.09 -126.0 50 0.0 Algae floating on water surface

WDL-102-W 8/13/2002 11:30 7.32 820 23.75 0.08 -140.0 10 0.0 No visible surface water flow

WDL-103-W 8/13/2002 12:15 8.87 794 25.37 0.06 -32.6 -- -- No visible surface water flow

NDP-101-W 8/13/2002 15:43 6.27 260 19.32 4.41 -12.4 -- 3.2
No visible surface water flow, algae on water
surface.

Outfall Discharge Water Sample Locations

Sample Date Time pH
Specific

Temperature
Dissolved

ORP Turbidity Ferrous Iron
Conductivity Oxygen NotesLocation Sampled Sampled (SU)

(mS)
(C)

(mg/L)
(mV) (NTUs) (mg/L)

CO-22C-01 8/13/2002 14:15 6.84 530 14.25 3.11 -78.3 40 7.4 Discharge water flow rate estimated to be 8 gpm

CO-22B-01 8/13/2002 15:15 7.01 739 13.76 1.73 -98.8 24 5.4 Discharge water flow rate estimated to be 6 gpm

Notes:
Groundwater not tested for this parameter, or information is not applicable or was not recorded

SU Standard pH units
mS MilliSiemens
C Degrees Celsius

mg/L Milligrams per Liter
ORP Oxidation Reduction Potential
mV Millivolts

NTUs Nephelometric Turbidity Units
gpm Gallons Per Minute

Notes: Field measurements for pH, specific conductivity, temperature, dissolved oxygen, and ORP were collected using a YSI 600XL sonde and controller.
Field turbidity measurements were collected using a Hach model 2100P portable turbidimeter.
Ferrous iron measurements were obtained using a Hach Field test Kit.
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site
-,

WDL-1 01-S Depth: 0.0-0.5 feet

Analysis: 350.2 Sample Date: 08/14/02 Time: 08:15

Compound Concentration Units MOL MRL Qualifiers

Ammonia (as N) 250 mg/kg 3 3

Analysis: 6010 Sample Date: 08/14/02 Time: 08:15

Compound Concentration Units MOL MRL Qualifiers

1,2,3,4,6,7,8-HpCDD 7900 pg/g 0.73 J

1,2,3,4,6,7,8-HpCDF 1700 pg/g 0.73 J

1,2,3,4,7,8,9-HpCDF 160 pg/g 0.73 J

1,2,3,4,7,8-HxCDD 140 pg/g 1.5 J

1,2,3,6,7,8-HxCDO '. 1700 pg/g 1.0 J

1,2,3,7,8,9-HxCDD 370 pg/g 0.99 J

1,2,3,4,7,8-HxCDF 240 pg/g 0.85 J

1,2,3,6,7,8-HxCDF 230 pg/g 7.3 J

2,3,4,6,7,8-HxCDF 140 pg/g 7.3 J

1,2,3,4,6,7,8,9-0CDD 36000 pg/g 2.9 J

1,2,3,4,6,7,8,9-0CDF 4100 pg/g 1.5 J

1,2,3,7,8-PeCDD 310 pg/g 0.73 J

1,2,3,7,8-PeCDF 240 pg/g 0.73 J

2,3,4,7,8-PeCOF 300 pg/g 0.73 J

2,3,7,8-TCDD 2400. pg/g 0.36 J

2,3,7,8-TCDF 510 pg/g 0.20 J

Aluminum 15800 mg/kg 57.9 57.9

Barium 147 mg/kg 2.89 2.89

Calcium 137000 mg/kg 579 579

Cobalt 38.2 mg/kg 2.89 2.89

Copper 199 mg/kg 5.79 5.79

Iron 37500 mg/kg 57.9 57.9

Lead 996 mg/kg 5.79 5.79

Magnesium 10400 mg/kg 579 579

Manganese 1270 mg/kg 5.79 5.79

Molybdenum 325 mg/kg 5.79 5.79

Potassium 1310 mg/kg 579 579

I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

Analysis: 160.3

Compound

% Solids

Analysis: 160.4

Compound

Total volatile solids

Analysis: 16138

Compound

Sample Date: 08/14/02 Time: 08:15

Concentration

30.17

Sample Date: 08/14/02 Time: 08:15

Concentration

27.2

Sample Date: 08/14/02 Time: 08:15

Concentration

Units

%

Units

%

Units

MOL

MOL

MOL

MRL

0.01

MRL

0.1

MRL

Qualifiers

Qualifiers

Qualifiers

I
I
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Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

WDL-101-S Depth: 0.0-0.5 feet

Analysis: 6020

Compound

Sample Date: 08/14/02 Time: 08:15

Concentration Units MOL MRL Qualifiers -

I
I

Arsenic 45,3 mg/kg 0,314 2,89

Cadmium 4,1 mg/kg 0,0205 1.45

Chromium 336 mg/kg 0,102 2,89

Lead _ 1000 mg/kg 0,013 1.45

Nickel 885 mg/kg 0,0819 2.89

Vanadium 475 mg/kg 0.22 .2.89

Zinc 732 mglkg 0.0946 8.68

Analysis: 7471 Sample Date: 08/14/02 Time: 08:15

Compound Concentration Units MOL MRL Qualifiers

Mercury 1.55 mg/kg 0.0394 0.06 J

Analysis: 8081A Sample Date: 08/14/02 Time: 08:15

Compound Concentration Units MOL MRL Qualifiers

4,4'-000 1 mg/kg 0.588 0.588 N

Endosulfan I 0,523 mglkg 0,294 0.294 N

Endosulfan sulfate 2.98 m9/kg 0,588 0.588 N

Analysis: 8082 Sample Date: 08/14/02 Time: 08:15

Compound Concentration Units MOL MRL Qualifiers

Aroclor 1248 13.9 mglkg 0.294 0.588 I'
Analysis: 8151A Sample Date: 08/14/02 Time: 08:15

Compound Concentration Units MOL MRL Qualifiers

2,4-0 123 mg/kg 0.00765 0,0196

2,4-08 33.4 mg/kg 0.00551 0.0196

Dichlorprop 1.71 mg/kg 0.00728 0,0196

MCPA 22.3 mg/kg 0.00863 0.0196

MCPP 10.5 mglkg 0.00385 0.0196

2,4,5-T 0,801 mg/kg 0.00901 0.0295

2,4,5-TP(Silvex) 0.399 mg/kg 0.00736 0.0295

I
I
I
I
I
I

I
I
I
I
I
I
I
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-101-S Depth: 0.0-0.5 feet

Analysis: 8270C

Compound

Sample Date: 08/14102 Time: 08:.15

Concentration Units MOL MRL Qualifiers

Acenaphthene 0.0467 mg/kg 0.0208 0.042 N

Benzo(a)pyrene 0.104 mg/kg 0.0247 0.042 J

Benzo(ghi)perylene 0.22 mg/kg 0.00693 0.042

Benzofluoranthenes 0.542 mg/kg 0.0185 0.084

2-Chlorophenol 0.554 mg/kg 0.063 0.42 J

l,2-Dichlorobenzene 0.128 mg/kg 0.0433 0.42 J

2,4-Dichlorophenol 1.76 mg/kg 0.0462 0.42 J

Bis(2-Ethylhexyl) pthalate 0.215 mg/kg 0.172 0.42 J

Fluoranthene 1.05 mg/kg 0.0196 0.042

2-Methylnaphthalene 0.0471 rrig/kg 0.00655 0.042

Phenanthrene 0.158 mg/kg 0.00895 0.042

Pyrene 0.574 mg/kg 0.0139 0.042

2,4,6-Trichlorophenol 0.248 mg/kg 0.0559 1.05 J

Analysis: 90308 Sample Date: 08/14/02 Time: 08:15

Compound Concentration Units MOL MRL Qualifiers

Sulfide 572 mg/kg 2 2

Analysis: 9060 Sample Date: 08/14/02 Time: 08:15

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 184000 mg/kg 256 641

Analysis: D 2216-90 Sample Date: 08/14/02 Time: 08:15

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 65.8 % 0.10

RPAC
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Analysis: 350.2 Sample Date: 08/14/02 Time: 09:17

Compound Concentration Units MOL MRL Qualifiers

I Ammonia (as N) 290 mg/kg 4 4

Analysis: 6010 Sample Date: 08/14/02 Time: 09:17

Compound Concentration Units MOL MRL Qualifiers

1.2.3,4.6,7.8-HpCDD 7000 pg/g 0.80 J

1.2.3,4.6,7,8-HpCDF 2400 pg/g 0.80

l,2.3,4,7.8.9-HpCDF 250 pg/g 0.80

1.2.3,4.7.8-HxCDD 290 pg/g 1.6

1.2.3.6.7.8-HxCDD 1300 pg/g 1.1

1.2,3.7.8.9-HxCDD 750 pglg 1.1

1.2,3,4,7.8-HxCDF 280 pg/g 0.93 J

1.2,3.6.7,8-HxCDF 420 pglg 8.0

1.2.3,7,8,9-HxCDF 33 pg/g 8.0

2,3,4.6.7.8-HxCDF 230 pg/g 8.0

1.2.3,4.6.7,8.9-0CDD 33000 pg/g 3.2 J

1.2.3,4.6.7.8.9-0CDF 4900 pglg 1.6

1.2.3.7.8-PeCDD 370 pglg 0.80

1.2.3.7.8-PeCDF 370 pglg 0.80

2.3,4,7.8-PeCDF 370 pglg 0.80

2,3.7,8-TCDD 1800 pg/g 0.39 J

2,3.7.8-TCDF 360 pg/g 0.21

Aluminum 15100 mg/kg 35.3 35.3

Barium 171 mg/kg 1..76 1.76

Calcium 126000 mg/kg 353 353

Cobalt 20.7 mg/kg 1.76 1.76

Copper 63.2 mg/kg 3.53 3.53

Iron 30400 mg/kg 35.3 35.3

Lead 888 mg/kg 3.53 3.53

Magnesium 4710 mg/kg 353 353

Manganese 932 mg/kg 3.53 3.53

Molybdenum 291 mglkg 3.53 3.53

Potassium 1020 mg/kg 353 353

Sodium 691 mg/kg 353 353

WDL-101-S Depth: 0.5-4 feet

I
.1

Cj::ll

I
I
I
I
I
I
cl
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Qualifiers

Qualifiers

Qualifiers

0.1

0.01

MRL

MRL

MRL

MOL

MOL

MOL

Table 5
Final Validated Sediment Results, Detections Only

RPAC- Portland Site

Analysis: 160.3 Sample Date: 08/14/02 Time: 09: 17

Compound Concentration Units

% Solids 38.66 %

Analysis: 160.4 Sample Date: 08/14/02 Time: 09:17

compound Concentration Units

Total volatile solids 18.4 %

Analysis: 16138 Sample Date: 08/14/02 Time: 09:17

Compound Concentration Units

RPAC·
Remaining Remedial Investigation Technical Memorandum
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2,4-0 93.8 mg/kg 0.00511 0.0131

2,4-06 63.3 mg/kg 0.00368 0.0131 •
Dichlorprop 0.912 mg/kg 0.00486 0.0131

MCPA 8.86 mg/kg 0.00576 0.0131

MCPP 2.59 mg/kg 0.00257 0.0131

Pentachlorophenol 0.142 mglkg 0.00377 0.0131 J

2,4,5-T 0.48 mg/kg 0.00602 0.0197 J

Arsenic 37.4 mg/kg 0.191 1.76

Cadmium 1.06 mg/kg 0.0125 0.882

Chromium 143 mg/kg 0.0624 1.76

Lead' 1030 mglkg 0.00794 0.882

Nickel 389 mg/kg 0.0499 1.76

Vanadium 222 mg/kg 0.134 '1.76

Zinc 450 mg/kg 0.0577 5.29

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-101-S Depth: 0.5-4 feet

QualifiersMRLMDLUnitsConcentration

Sample Date: 08/14/02 Time: 09:17

Concentration Units MOL MRL Qualifiers

0.544 mg/kg 0.0198 0.0301 J

Sample Date: 08114102 Time: 09:17

Concentration Units MOL MRL Qualifiers

0.292 mg/kg 0.2 0.2 N

Sample Date: 08/14/02 Time: 09:17

Concentration Units MOL MRL Qualifiers

Sample Date: 08/14/02 Time: 09:,17

Compound

Heptachlor epoxide

Compound

Compound

Mercury

Compound

Analysis: 8151A

Analysis: 8081A

Analysis: 7471

Analysis: 6020

I

I

I

I

I

I

I
I
I
I

1,2-Dichlorobenzene 1.19 mg/kg 0.397 0.794

1,4-Dichlorobenzene 0.685 mg/kg 0.397 0.794

Ethylbenzene 0.797 mg/kg 0.397 0.794

Naphthalene 0.86 mg/kg 0.397 0.794

1,2,4-Trimethylbenzene 1.21 mg/kg 0.397 0.794 J

1,3,5-Trimethylbenzene 0.601 mg/kg 0,397 0.794

m,p-Xylene 1.36 mg/kg 0.794 1.59

I
I
I

Analysis: 82608

Compound

Sample Date: 08/14/02 Time: 09:17

Concentration Units MDL MRL Qualifiers

I
I
I
I

RPAC
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Qualifiers

I

I

I
I
I

I
I

I

MRLMOLUnitsConcentration

Sample Date: 08/14/02 Time: 09:17

Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

Compound

Analysis: 8270C

WDL-101-S Depth: 0.5-4 feet

Analysis: 90308 Sample Date: 08/14/02 Time: 09:17

Compound Concentration Units MOL MRL Qualifiers •
Sulfide 2970 mg/kg 2 2 I

Analysis: 9060 Sample Date: 08/14/02 Time: 09:17

Compound Concentration Units MOL MRL Qualifiers

Total Orqanic Carbon 26100

Analysis: D 2216-90 Sample Date: 08/14/02 Time: 09:17

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 68.8 % 0.10

Acenaphthene 0.654 mg/kg 0.0125 0.0252

2-Chlorophenol 47.8 mg/kg 0.0378 0.252 J

1,2-Dichlorobenzene 51.3 mg/kg 0.026 0.252 J

1,3-Dichlorobenzene 1.96 mg/kg 0.0353 0.252

l,4-Dichlorobenzene 13.3 mg/kg 0.0404 0.252 J

2,4-Dichlorophenol 70.6 mg/kg 0.0277 0.252 J,N

Bis(2-Ethylhexyl) pthalate 0.834 mglkg 0.103 0.252 J

Fluoranthene 2.26 mg/kg 0.0118 0.0252

2-Methylnaphthalene 3.86 mg/kg 0.00393 0.0252 J

2-Methylphenol 12.9 mg/kg 0.0303 0.252 J

Naphthalene 1.88 mg/kg 0.0118 0.0252 J

Di-n-cetyl phthalate 1.06 mg/kg 0.0656 0.252 N

Phenanthrene 0.39 mg/kg 0.00537 0.0252

Phenol 5.01 mg/kg 0.0504 0.252 J

l,2,4-Trichlorobenzene 0.353 mg/kg 0.0209 0.252 J,N

2,4,5-Trichlorophenol 1.87 mg/kg 0.0454 0.252 J,N

2,4,6-Trichlorophenol 0.465 mg/kg 0.0335 0.631 J,N

I
I
I
I
I
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-1 01-5 Depth: 4-6 feet

Analysis: 160.3 Sample Date: 08/14/02 Time: 08:45

Compound Concentration Units MOL MRL Qualifiers

% Solids 46.48 % 0.01

Analysis: 160.4 Sample Date: 08/14/02 Time: 08:45

Compound Concentration Units MOL MRL Qualifiers

Total volatile solids 13.9 % 0.1 I
Analysis: 16138 Sample Date: 08/14/02 Time: 08:45

Compound Concentration Units MOL MRL Qualifiers

1,2,3,4,6,7,8-HpCDD 31000 pg/g 0.59 J

1,2,3,4,6,7,8-HpCDF 81000 pg/g 0.59 J

1,2,3,4,7,8,9-HpCDF 6600 pg/g 0.59 J

1,2,3,4,7,8-HxCDD 1100 pg/g 1.2 J

1,2,3,6,7,8-HxCDD 5900 pg/g 0.82 J

1,2,3,7,8,9-HxCDD 1800 pg/g 0.80 J

1,2,3,4,7,8-HxCDF 6700 pg/g 0.69 J

1,2,3,6,7,8-HxCDF 10000 pg/g 5.9 J

1,2,3,7,8,9-HxCDF 310 pg/g 5.9 J

2,3,4,6,7,8-HxCDF 8900 pg/g 5.9 J

1,2,3,4,6,7,8,9-0CDD 220000 pg/g 2.3 J

1,2,3,4,6,7,8,9-0CDF 280000 pg/g 1.2 J

1,2,3,7,8-PeCDD 7900 pg/g 0.59 J

1,2,3,7,8-PeCDF 23000 pg/g 0.59 J

2,3,4,7,8-PeCDF 23000 . pg/g 0.59 J

2,3,7,8-TCDD 510000 pg/g 0.29 J

2,3,7,8-TCOF 37000 pg/g 0.16 J

Concentration Units

320 mg/kg

Sample Date: 08/14/02 Time: 08:45

I
I

Analysis: 350.2

Compound

I Ammonia (as N)

Analysis: 6010

Compound

Sample Date: 08/14/02 Time: 08:45

Concentration Units

MOL

3

MOL

MRL

3

MRL

Qualifiers

Qualifiers

I
I
I
I
I
I

Aluminum 19400 mg/kg 39.2 39.2

Antimony 99.7 mg/kg 19.6 19.6

Barium 209 mg/kg 1.96 1.96

Calcium 48600 mg/kg 392 392

Cobalt 24.7 mg/kg 1.96 1.96

Copper 134 mg/kg 3.92 3.92

Iron 56300 mg/kg 39.2 39.2

Lead 4340 mg/kg 3.92 3.92

Magnesium 6460 mg/kg 392 392

Manganese 1100 mg/kg 3.92 3.92

Molybdenum 249 mg/kg 3.92 3.92

Potassium 1510 mg/kg 392 392

Silver 5.42 mg/kg 3.92 3.92

RPAC
Remaining Remedial Investigation Technical Memorandum
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4,4'-DOD 18.2 mglkg 3.98 3.98 N

4,4'-ODT 6.28 mg/kg 3.98 3.98 N

Endrin aldehyde 20.2 mg/kg 3.98 3.98

Analysis: 7471 Sample Date: 08/14/02 Time: 08:45

Compound Concentration Units MOL MRL Qualifiers

Mercury 94.9 mg/kg 2.68 4.08 J

Analysis: 8081A Sample Date: 08/14/02 Time: 08:45

Compound Concentration Units MOL MRL Qualifiers

2,4-0 791 mg/kg 0.00556 0.0143

2,4-0B 21.6 mg/kg 0.00401 0.0143

MCPA 72 mg/kg 0.00627 0.0143

2,4,5-T 118 mg/kg 0.00655 0.0214

2,4,5-TP(Silvex) 14.7 mg/kg 0.00535 0.0214

Arsenic 294 mg/kg 0.213 1.96

Cadmium 8.45 mg/kg 0.0139 0.981

Chromium 275 mg/kg 0.0694 1.96

Lead, 4530 mg/kg 0.00883 0.981

Nickel 321 mg/kg 0.0555 1.96

Vanadium 128 mg/kg 0.149 ·1.96

Zinc 1240 mg/kg 0.0641 5.88

I
I

C~I)
'';'':

I
I
I
I
I
I

::';"..1
I
I
I
I
I
I

QualifiersMRLMOLUnitsConcentration

Sample Date: 08/14/02 Time: 08:45

Sample Date: 08/14/02 Time: 08:45

Concentration Units MOL MRL Qualifiers

4.84 mglkg 0.155 0.994

Sample Date: 08/14/02 Time: 08:45

Concentration Units MOL MRL Qualifiers

Compound

Compound

Arodor 1254

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

Compound

Analysis: 6020

WDL-101-S Depth: 4-6 feet

Analysis: 8151A

Analysis: 8082

I
RPAC
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-101-S Depth: 4-6 feet

sec-Butyl benzene 1.37 mg/kg 0.429 0.857

Chlorobenzene 2.43 mg/kg 0.429 0.857

1,2-Dichlorobenzene 268 mg/kg 0.429 0.857

1,3-Dichlorobenzene 17.7 mg/kg 0.429 0.857

1A-Dichlorobenzene 74.4 mg/kg 0.429 0.857

Ethylbenzene 5.21 mg/kg 0.429 0.857

Isopropylbenzene 1.71 mg/kg 0.429 0.857

4-isopropyltoluene 0.806 mg/kg 0.429 0.857

Naphthalene 0.66 mg/kg 0.429 0.857

Toluene 5.12 mg/kg 0.429 0.857

1,2,3-Trichlorobenzene 4.09 mg/kg 0.429 0.857

l,2A-Trichlorobenzene 20.4 mg/kg . 0.429 0.857

1,2A-Trimethylbenzene 29.1 mg/kg 0.429 0.857

1,3,5-Trimethylbenzene 12.3 mg/kg 0.429 0.857

m,p-Xylene 19.7 mg/kg 0.857 1.71

o-Xylene 3.46 mg/kg 0.429 0.857

I
I
I
I
I
I
I
I
I

Analysis: 8260B

Compound

Analysis: 8270C

Compound

Sample Date: 08/14/02 Time: 08:45

Concentration

Sample Date: 08/14/02 Time: 08:45

Concentration

Units

Units

MOL

MOL

MRL

MRL

Qualifiers

Qualifiers

I
I
I
I
I
I

Acenaphthene 3.95 mg/kg 0.141 0.285 J •
Benzo(a)pyrene 3.69 mg/kg 0.167 0.285 J

Benzo(ghi)perylene 2 mg/kg 0.0471 0.285 J,N

Benzofluoranthenes 4.14 . mg/kg 0.126 0.571 J,N

2-Chlorophenol 6.6 mg/kg 0.428 2.85 J

Chrysene 4.64 mg/kg 0.167 0.571 J

1,2-Dichlorobenzene 1150 mg/kg 0.294 2.85 J

1,3-Dichlorobenzene 63 mg/kg 0.399 2.85 J

lA-Dichlorobenzene 321 mg/kg 0.457 2.85

2A-Dichlorophenol 718 mg/kg 0.314 2.85 J

Bis(2-Ethylhexyl) pthalate 5.89 mg/kg 1.17 2.85 J

Fluoranthene 24.3 mg/kg 0.133 0.285 J

Fluorene 6.39 mg/kg 0.133 0.285 J,N

Hexachlorobenzene 59.8 mg/kg 0,314 2.85 J

Indeno(1,2,3-cd)pyrene 1.31 mg/kg 0.0665 0.285 J

2-Methylnaphthalene 23.9 mg/kg 0.0445 0.285 J

Naphthalene 5.47 mg/kg 0.134 0.285 J

Phenanthrene 8.22 mg/kg 0.0608 0.285 J

1,2A-Trichlorobenzene 38.9 mg/kg 0.237 2.85 J

2A,5-Trichlorophenol 32.4 mg/kg 0.514 2.85 J

2,4,6-Trichlorophenol 6.49 mg/kg 0.379 7.13 J,N

I
Analysis: 9030B

Compound

Sulfide

Sample Date: 08/14/02 Time: 08:45

Concentration

261

Units

mg/kg

MOL

2

MRL

2

Qualifiers

I

RPAC'
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-101-S Depth: 4-6 feet

Analysis: 9060

Compound

Sample Date: 08/14/02 Time: 08:45

Concentration Units MDL MRL Qualifiers

I
I

0";.
Total Organic Carbon

Analysis: D 2216-90

40800

Sample Date: 08/14/02 Time: 08:45 I
Compound

Percent moisture

Concentration

57,7

Units

%

MDL

0.10

MRL Qualifiers

I
I
I
I
I

I
I
I
I
I
I
I
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Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

WDL-101-S Depth: 6-8 feet

Analysis: 160.3 Sample Date: 08/14/02 Time: 09:45

Compound Concentration Units MOL MRL Qualifiers

% Solids 49.59 % 0.01

Analysis: 160.4 Sample Date: 08/14/02 Time: 09:45

Compound Concentration Units MOL MRL Qualifiers

Total volatile solids 12 % 0.1

Analysis: 16138 Sample Date: 08/14/02 Time: 09:45

Compound Concentration Units MOL MRL Qualifiers

1,2,3,4,6,7,8-HpCDD 450 pg/g 0.48 J

1,2,3,4,6,7,8-HpCDF 1300 pg/g 0.48 J

1,2,3,4,7,8,9-HpCDF 62 pg/g 0.48 J

1,2,3,6,7,8-HxCDD 53 pg/g 0.67 J

1,2,3,4,7,8-HxCDF 81 pg/g 0.56 J

1,2,3,6,7,8-HxCDF 79 pg/g 4.8 J

2,3,4,6,7,8-HxCDF 57 pg/g 4.8 J

1,2,3,4,6,7,8,9-0CDD 4400 pg/g 1.9 J

1,2,3,4,6,7,8,9-0CDF 430 pg/g 0.96 J

1,2,3,7,8-PeCDD 61 pg/g 0.48 J

1,2,3,7,8-PeCDF 150 pg/g 0.48 J

2,3,4,7,8-PeCDF 140 pg/g 0.48 J •
2,3,7,8-TCDD 4700 pg/g 0.24 J

2,3,7,8-TCDF 250 pg/g 0.13 J

I
I

Analysis: 350.2

Compound

Ammonia (as N)

Analysis: 6010

Compound

Sample Date: 08/14/02 Time: 09:45

Concentration Units MOL MRL Qualifiers

400 mg/kg 4 4

Sample Date: 08/14/02 Time: 09:45

Concentration 'Units MOL MRL Qualifiers

I
I
I
I
I

I

Aluminum .10700 mg/kg 36.8 36.8

Antimony 106 mg/kg 18.4 18.4

Barium 157 mg/kg 1.84 1.84

Calcium 52100 mg/kg 368 368

Cobalt 23.5 mg/kg 1..84 1.84

Copper 228 mg/kg 3.68 3.68

Iron 32600 mg/kg 36.8 36.8

Lead 3500 mg/kg 3.68 3.68

Magnesium 5720 mg/kg 368 368

Manganese 935 mg/kg 3.68 3.68

Molybdenum 84.7 mg/kg 3.68 3.68

Potassium 736 mg/kg 368 368

RPAC'
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Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

WDL-101-S Depth: 6-8 feet

Analysis: 6020

Compound

Sample Date: 08/14/02 Time: 09:45

Concentration Units MOL MRL

I

Qualifiers

Analysis: 7471 Sample Date: 08/14/02 Time: 09:45

Compound Concentration Units MOL MRL Qualifiers

Mercury 14.8 mg/kg 2.3 3.51 J

Analysis: 8081A Sample Date: 08/14/02 Time: 09:45

Compound Concentration Units MOL MRL Qualifiers

4,4'-DDT 18.5 mg/kg 7.96 7.96 ·1
Analysis: 8151A Sample Date: 08/14/02 Time: 09:45

Compound Concentration Units MOL MRL Qualifiers

2,4-0 636 mg/kg 0.00521 0.0134

2,4-DB 28.6 mg/kg 0.00376 0.0134

MCPA 73.1 mg/kg 0.00588 0.0134

2,4,5-T 39.3 mg/kg 0.00614 0.0201

Arsenic 402 mg/kg 0.2 1.84

Cadmium 11.6 mg/kg 0.0131 0.921

Chromium 239 mg/kg 0.0652 1.84

Lead _ 3710 mg/kg 0.00829 0.921

Nickel 504 mg/kg 0.0521 1.84

Vanadium 98.1 mg/kg 0.14 '1.84

Zinc 1610 mg/kg 0.0602 5.53

I
I

I

I

I

I

I

I

I

I

1
1

QualifiersMRLMOLUnitsConcentration

Sample Date: 08/14/02 Time: 09:45

Compound

Analysis: 82608

sec-Butylbenzene 2.08 mg/kg 0.406 0.812

Chlorobenzene 1.1 mg/kg 0.406 0.812

1,2-Dichlorobenzene 525 mg/kg 0.406 0.812

1,3-Dichlorobenzene 30.4 mg/kg 0.406 0.812

1,4-Dichlorobenzene 138 mg/kg 0.406 0.812

Ethylbenzene 12.6 mg/kg 0.406 0.812

Isopropylbenzene 3.68 mg/kg 0.406 0.812

Naphthalene 1.03 mg/kg 0.406 0.812

Toluene 2.18 mg/kg 0.406 0.812

1,2,3-Trichlorobenzene 3.54 mg/kg 0.406 0.812

1,2,4-Trichlorobenzene 19.5 mg/kg 0.406 0.812

1,2,4-Trimethylbenzene 72.6 mg/kg 0.406 0.812

1,3,5-Trimethylbenzene 34 mg/kg 0.406 0.812

m,p-Xylene 56 mg/kg 0.812 1.62

o-Xylene 8.83 mg/kg 0.406 0.812

I
RPAC
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QualifiersMRLMOLUnitsConcentration

Sample Date: 08/14/02 Time: 09:45

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

Compound

Analysis: 8270C

Acenaphthene 2.39 mg/kg 0.124 0.251 J,N

Acenaphthylene 1.27 mg/kg 0.109 0.251 J

Anthracene 1.1 mg/kg 0.0632 0.251 J

Benzb(a)pyrene 1.99 mg/kg 0.147 0.251 J

Benzo(ghi)perylene 1.45 mg/kg 0.0414 0.251 J,N

Benzofluoranthenes 4.18 mg/kg 0.11 0.502 J

2-Chlorophenoi 6.79 mg/kg 0.376 2.51

Chrysene 4.79 mg/kg 0.147 0.502 J

Dibenzofuran 1.07 mg/kg 0.291 2.51 J

1,2-Dichlorobenzene 1060 mg/kg 0.258 2.51 J

1,3-Dichlorobenzene 29.5 mg/kg 0.351 2.51 J

l,4-Dichlorobenzene 307 mg/kg 0.401 2.51

2,4-Dichlorophenol 567 mg/kg 0.276 2.51

Fluoranthene 7.26 mg/kg 0.117 0.251 J

Hexachlorobenzene 6.85 mg/kg 0.276 2.51 J,N

Indeno(1,2,3-cd)pyrene 0.901 mg/kg 0.0585 0.251 J,N

2-Methylnaphthalene 5.98 mg/kg 0.0391 0.251 J

Naphthalene 1.85 mg/kg 0.117 0.251 J

Phenanthrene 6.96 mg/kg 0.0534 0.251 J
•

Pyrene 7.46 mg/kg 0.0828 0.251 J

1,2,4-Trichlorobenzene 37.4 mg/kg 0.208 2.51 J

2,4,5-Trichlorophenoi 23.3 mg/kg 0.452 2.51 J

2,4,6-Trichlorophenol 12.4 mg/kg 0.334 6.27 J

WDL-101-S Depth: 6-8 feet

RPAC'

Remaining Remedial investigation Technical Memorandum
K:\10000\10700\10703\T59\RRI-TM\Tables\Table 5 - Sediment.pdf

Analysis: 9060 Sample Date: 08/14/02 Time: 09:45

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 66600

. Analysis: D 2216-90 Sample Date: 08/14/02 Time: 09:45

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 47.9 % 0.10

I
I
I
I
I
I
I
I
I
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-102-5 Depth: 0.0-0.5 feet

1,2,3,4,6,7,8-HpCDD 5600 pg/g 0.57 J

1,2,3,4,6,7,8-HpCDF 1100 pg/g 0.57

1,2,3,4,7,8,9-HpCDF 90 pg/g 0.57 J

1,2,3,4,7,8-HxCDD 200 pg/g 1.2

1,2,3,6,7,8-HxCDD 2900 pg/g 0.80

1,2,3,7,8,9-HxCDD 1400 pg/g 0.78

1,2,3,4,7,8-HxCDF 230 pg/g 0.67 J

l,2,3,6,7,8-HxCDF 140 pg/g 5.7

1,2,3,7,8,9-HxCDF 8.5 pg/g 5.7

2,3,4,6,7,8-HxCDF 90 pg/g 5.7

1,2,3,4,6,7,8,9-0CDD 16000 pg/g 2.3 J

1,2,3,4,6,7,8,9-0CDF 3100 pg/g 1.1

l,2,3,7,8-PeCDD 290 pg/g 0.57 •
l,2,3,7,8-PeCDF 180 pg/g 0.57

2,3,4,7,8-PeCDF 210 pg/g 0.57

2,3,7,8-TCDD 1600 pg/g 0.28 J

2,3,7,8-TCDF 330 pg/g 0.15

Analysis: 160.3

Compound

% Solids

Analysis: 160.4

Compound

Total volatile solids

Analysis: 16138

Compound

Sample Date: 08/14/02 Time: 11:15

Concentration

37.13

Sample Date: 08/14/02 Time: 11:15

Concentration

13.9

Sample Date: 08/14/02 Time: 11:15

Concentration

Units

%

Units

%

Units

MOL

MOL

MOL

MRL

0.01

MRL

0.1

MRL

Qualifiers

Qualifiers

Qualifiers

I
I

(j

I
I
I
I
I
I

/:1·, ....,..... :

I
Analysis: 350.2 Sample Date: 08/14/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

Ammonia (as N) 1500 mg/kg 3 3

Analysis: 6010 Sample Date: 08/14/02 Time: 11:15

Compound Concentration Units MOL· MRL Qualifiers

Aluminum 14100 mg/kg 47.9 47.9

Barium 149 mg/kg 2.4 2.4

Calcium 92500 mg/kg 479 479

Cobalt 24 mg/kg 2.4 2.4

Copper 142 mg/kg 4.79 4.79

Iron 33600 mg/kg 47.9 47.9

Lead 889 mg/kg 4.79 4.79

Magnesium 9210 mg/kg 479 479

Manganese 1080 mg/kg 4.79 4.79

Molybdenum 485 mgikg 4.79 4.79

Potassium 994 mg/kg 479 479

I
I
I
I
I
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-102-S Depth: 0.0-0.5 feet

I
1
I Analysis: 6020

Compound

Sample Date: 08/14/02 Time: 11:15

Concentration Units MOL MRL Qualifiers

1
I
I
I
I
I
I··..

I

Arsenic 32 mg/kg 0.26 2.4

Cadmium 2.66 mg/kg 0.017 1.2

Chromium 261 mg/kg 0.0848 2.4

Lead' 1000 mg/kg 0.0108 1.2

Nickel 419 mg/kg 0.0678 2.4

Vanadium 207 mg/kg 0.182 ·2.4

Zinc 700 mg/kg 0.0784 7.19

Analysis: 7471 Sample Date: 08/14/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

Mercury 0.933 mg/kg 0.0261 0.0398

Analysis: 8081A Sample Date: 08/H/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

Heptachlor epoxide 0.602 mg/kg 0.462 0.462 N

Analysis: 8151A Sample Date: 08/14/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

2,4-D 68.7 mg/kg 0.00601 0.0154

2,4-D8 39.3 mg/kg 0.00433 0.0154
•

Dichlorprop 1.43 mg/kg 0.00571 0.0154

MCPA 17 mg/kg 0.00677 0.0154

MCPP 13 mg/kg 0.00302 0.0154

Pentachlorophenol 0.074 mg/kg 0.00443 0.0154

2,4,5-T 0.366 mg/kg 0.00707 0.0231 J

2,4,5-TP(Silvex) 0.366 mg/kg 0.00578 0.0231

I
I
I
I
1
I

Analysis: 8260B

Compound

1,2-Dichlorobenzene

Sample Date: 08/14/02 Time: 11:15

Concentration

0.517

Units MOL MRL Qualifiers

I
I

RPAC
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-102-S Depth: 0.0-0.5 feet

I
I

Analysis: 8270C

Compound

Sample Date: 08/14/02 Time: 11:15

Concentration Units MDL MRL Qualifiers

Acenaphthene 0.343 mg/kg 0.0153 0.031 J

Anthracene 0.148 mg/kg 0.00781 0.031 J,N

2-Chlorophenol 8.02 mg/kg 0.0465 0.31 J

1,2-Dichlorobenzene 5.36 mgikg 0.0319 0.31 J

1,3-Dichlorobenzene 0.335 mg/kg 0.0434 0.31 J

1A-Dichlorobenzene 1.85 mg/kg 0.0496 '0.31 J

2,4-Dichlorophenol 48.9 mg/kg 0.0341 0.31 J,N

Dimethylphthalate 0.296 mg/kg 0.0341 0.31 J

Fluoranthene 3.66 mg/kg 0.0145 0.031 J

Fluorene 0.309 mg/kg 0.0145 0.031 J

2-Methylnaphthalene 1.94 mg/kg 0.00483 0.031 J

2-Methylphenol 2.57 mg/kg 0.0372 0.31 J,N

Naphthalene 1.03 mg/kg 0.0145 0.031 J

Phenanthrene 0.505 mg/kg 0.0066 0.031 J

Phenol 2.6 mgikg 0.062 0.31 J

Pyrene 1.28 mgikg 0.0102 0.031 J

1,2,4-Trichlorobenzene 0.191 mg/kg 0.0257 0.31 J,N·

2,4,5-Trichlorophenol 0.55 mgikg 0.0558 0.31 J

2,4,6-Trichlorophenol 1.54 mg/kg 0.0412 0.775 J

Analysis: 90308 Sample Date: 08/14/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

Sulfide 1100 mg/kg 2 2

Analysis: 9060 Sample Date: 08/14102 lime: 11:15

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 102000

Analysis: D 2216-90 Sample Date: 08/14/02 lime: 11:15

Compound Concentration Units MDL MRL Qualifiers

Percent moisture 56.4 % 0.10

I
I
I
I
I
I

I
I
I
I
I
I
I
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I
I

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-102-S Depth: 0.5-4 feet

1,2,3,4,6,7,8-HpCDD 4500 pg/g 0.84

1,2,3,4,6,7,8-HpCDF 1400 pg/g 0.84

1,2,3,4,7,8,9-HpCDF 100 pg/g 0.84

1,2,3,4,7,8-HxCDD 110 pg/g 1.7

1,2,3,6,7,8-HxCDD 390 pg/g 1.2

1,2,3.7,8,9-HxCDD 260 pg/g 1.1

1,2,3,4,7,8-HxCDF 180 pg/g 0.98 J

1,2,3,6,7,8-HxCDF 150 pg/g 8.4

2,3,4,6,7,8-HxCDF 96 pg/g 8.4

1,2,3,4,6,7,8,9-0CDD 29000 pg/g 3.3 J

1,2,3,4,6,7,8,9-0CDF 4600 pg/g 1.7

1,2,3,7,8-PeCDD 220 pg/g 0.84

1,2,3,7,8-PeCDF 210 pg/g 0.84

2,3.4,7,8-PeCOF 210 pg/g 0.84

2,3.7,8-TCDD 1700 pg/g 0.41 J

2,3,7,8-TCDF 390 pg/g 0.23

Aluminum 14500 mg/kg 56.7 56.7

Barium 140 mg/kg 2.83 2.83

Calcium 87800 mg/kg 567 567

Cobalt 25.1 mg/kg 2.83 2.83

Copper 163 mg/kg 5.67 5.67

Iron 43400 mg/kg 56.7 56.7

Lead 526 mg/kg 5.67 5.67

Magnesium 14300 mg/kg 567 567

Manganese 1010 mg/kg 5.67 5.67

Molybdenum 1190 mg/kg 5.67 5.67

Potassium 959 mg/kg 567 567

Sodium 2470 mg/kg 567 567

Sample Date: 08/14/02 Time: 11:25

Concentration Units MOL MRL Qualifiers

4200 mg/kg 7 7

Sample Date: 08/14/02 Time: 11:25

Concentration Units MOL MRL Qualifiers

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Analysis: 160.3

Compound

% Solids

Analysis: 160.4

Compound

Total volatile solids

Analysis: 16138

Compound

Analysis: 350.2

Compound

Ammonia (as N)

Analysis: 6010

Compound

Sample Date: 08/14/02 Time: 11:25

Concentration

31.82

Sample Date: 08/14102 Time: 11:25

Concentration

21.1

Sample Date: 08/14/02 Time: 11:25

Concentration

Units

%

Units

%

Units

MOL

MOL

MOL

MRL

0.01

MRL

0.1

MRL

Qualifiers

Qualifiers

Qualifiers

I
I

RPAC'
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2,4-0 119 mg/kg 0.00733 0.0188

2,4-08 23.8 mg/kg 0.00529 0.0188

Dichlorprop 0.742 mg/kg 0.00698 0.0188 •
MCPA 31.9 mg/kg 0.00827 0.0188

MCPP 11.3 mg/kg 0.00369 0.0188

2,4,5-T 0.593 mg/kg 0.00864 0.0283

2,4,5-TP(Silvex) 0.213 mg/kg 0.00706 0.0283

Analysis: 7471 Sample Date: 08/14/02 Time: 11:25

Compound Concentration Units MDL MRL Qualifiers

Mercury 0.921 mg/kg 0.0374 0.0569

Analysis: 8082 Sample Date: 08/14/02 Time: 11:25

Compound Concentration Units MOL MRL Qualifiers

Aroclor 1248 3.64 mg/kg 0.0683 0.137

Analysis: 8151A Sample Date: 08/14/02 Time: 11:25

Compound Concentration Units MOL MRL Qualifiers

Arsenic 42.3 mg/kg 0.308 2.83

Cadmium 3.05 mg/kg 0.0201 1.42

Chromium 317 mg/kg 0.1 2.83

Lead, 589 mg/kg 0.0128 1.42

Nickel 450 mg/kg 0.0802 2.83

Vanadium 200 mg/kg 0.215 ·2.83

Zinc 585 mg/kg 0.0927 8.5

I
I

/ >1,
~..

I
I
I
I
I
I
I:<:>.:.-.,

I
I
I
I
I
I
I
I
I
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Qualifiers

Qualifiers

MRL

MRL

MDL

MOL

Units

Units

2.82

Concentration

1.35

Concentration

Sample Date: 08/14/02 Time: 11:25

Sample Date: 08/14/02 Time: 11:25

Compound

Compound

Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

Ethylbenzene

m,p-Xylene

WDL-102-5 Depth: 0.5-4 feet

Analysis: 6020

Analysis: 8260B

RPAC
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Acenaphthene 0.117 mg/kg 0.0173 0.0349 J

Anthracene 0.12 mg/kg 0.00879 0.0349 J,N

2-Chlorophenol 40.5 mg/kg 0.0523 0.349 J

1,2-Dlchlorobenzene 0.477 mg/kg 0.0359 0.349 J

2,4-Dichlorophenol 19.7 mg/kg 0.0384 0.349 J,N

Dimethylphthalate 1.33 mg/kg 0.0384 0.349 J

Bis(2-Ethylhexyl) pthalate 0.808 mg/kg 0.143 0.349 J

Fluoranthene 1.31 mg/kg 0.0163 0.0349 J

Fluorene 0.129 mg/kg 0.0163 0.0349 J

2-Methylnaphthalene 0.317 mg/kg 0.00544 0.0349 J

2-Methylphenol 8.06 mg/kg 0.0419 0.349 J

Naphthalene 0.132 mg/kg 0.0163 0.0349 J

Phenanthrene 0.289 mg/kg 0.00743 0.0349 J

Pyrene 0.451 mg/kg 0.0115 0.0349 J

2,4,6-Trichlorophenol 0.493 mg/kg 0.0464 0.872 J

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-102-S Depth: 0.5-4 feet

I
I
I
I
I
I
I
I

Analysis: 8270C

Compound

Sample Date: 08/14/02 Time: 11:?5

Concentration Units MOL MRL Qualifiers

I
~,:.::):

'.. ;.•,i;'

I
I
I
I
I
I
I

", ,"

Analysis: 9030B Sample Date: 08/14/02 Time: 11:25

Compound Concentration Units MOL MRL Qualifiers

Sulfide 929 mg/kg 2 2 I,
Analysis: 9060 Sample Date: 08/14/02 Time: 11:25

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 114000

Analysis: D 2216-90 Sample Date: 08/14/02 Time: 11:25

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 70.4 % 0.10

I ,··'·v.··.·:·

I
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Analysis: 350.2 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units MOL MRL Qualifiers

Ammonia (as N) 620 mg/kg 3 3

Analysis: 6010 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units MOL MRL Qualifiers

1,2,3,4,6,7,8-HpCDD 77 pg/g 0.34

1,2,3,4,6,7,8-HpCDF 18 pg/g 0.34

1,2,3,6,7,8-HxCDD 4.8 pg/g 0.47 J

1,2,3,4,7,8-HxCDF 3.7 pg/g 0.39 J

1,2,3,4,6,7,8,9-0CDD 680 pg/g 1.3

1,2,3,4,6,7,8,9-0CDF 40 pg/g 0.68

2,3,7,8-TCDD 6.9 pg/g 0.17

2,3,7,8-TCDF 2.1 pg/g 0.091

Arsenic 12.2 mglkg 0.129 1.19

Cadmium 0.444 mg/kg 0.0084 0.593

Chromium 28.3 mg/kg 0.042 1.19

Lead 289 mg/kg 0.00534 0.593

Nickel 19.4 mg/kg 0.0336 1.19

Vanadium 83.6 mg/kg 0.0901 1.19

Zinc 277 mg/kg 0.0388 3.56

Aluminum 10300 mg/kg 23.7 23.7

Barium 185 mglkg 1.19 1.19

Calcium 2540 mg/kg 237 237

Cobalt 11.7 mglkg 1.19 1.19

Copper 38.1 mg/kg 2.37 2.37

Iron 23100 mg/kg 23.7 23.7

Lead 268 mg/kg 2.37 2.37

Magnesium 2290 mg/kg 237 237

Manganese 221 mglkg 2.37 2.37

Molybdenum 7.63 mg/kg 2.37 'L..37

Potassium 510 mg/kg 237 237

Sodium 1300 mg/kg 237 237

I
I
I
I

.<::1
;.-:.~.' . :<:'j

I
I
I
I
I
I

I
I

I

I
\~]I)

I

Qualifiers

Qualifiers

Qualifiers

Qualifiers

0.1

0.1

MRL

MRL

MRL

MRL

MOL

MOL

MOL

MOL

UnitsConcentration

Sample Date: 08/14/02 Time: 12:30

Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

Compound

WDL-102-S Depth: 4-7 feet

Analysis: 160.3 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units

% Solids 74.6 %

Analysis: 160.4 Sample Date: 08/14/02 Time: 12:30

Com~ound Concentration Units

Total volatile solids 3.4 %

Analysis: 16138 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units

Analysis: 6020

RPAC
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I
I

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

I
I
I
I

WDL-102-S Depth: 4-7 feet

Analysis: 7471 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units MDL MRL Qualifiers

Mercury 0.0848 mg/kg 0.0128 0.0194

Analysis: 8151A Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units MDL MRL Qualifiers

2,4-D 1.01 mg/kg 0.00324 0.00833 J

2,4-DB 1.59 mg/kg 0.00234 0:00833 J

MCPA 0.269 mg/kg 0.00366 0.00833 J

MCPP 0.249 mg/kg 0.00163 0.00833 J

2,4,5-TP(Silvex) 0.0175 mg/kg 0.00312 0.0125

QualifiersMRLMOLUnitsConcentration

Sample Date: 08/14102Time: 12:30

Compound

Analysis: 8270C

Analysis: 90308 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units MOL MRL Qualifiers

Sulfide 86.6 mg/kg '2 2

Analysis: 9060 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 12100

Analysis: 02216-90 Sample Date: 08/14102Time: 12:30

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 26.4 % 0.10

Acenaphthene 0.0284 mg/kg 0.00818 0.0165

Anthracene 0.0363 mg/kg 0.00416 0.0165 N

Benzo(a)anthracene 0.159 mg/kg 0.0101 0.033 N

Benzo(a)pyrene 0.212 mg/kg 0.0097 0.0165 J,N

Benzo(ghi)perylene 0.237 mg/kg 0.00273 0.0165

Benzofluoranthenes 0.626 mg/kg 0.00727 0.033

2-Chlorophenol 0.239 mg/kg 0.0248 0.165 J

Chrysene 0.338 mg/kg 0.0097 0.033 •
Dibenzo(a.h)anthracene 0.0641 mg/kg 0.00385 0.0165 N

1,2-Dichlorobenzene 0.0376 mg/kg 0.017 0.165

2,4-Dichlorophenol 0.564 mg/kg 0.0182 0.165 J

Fluoranthene 0.698 mg/kg 0.00772 0.0165

Fluorene 0.0257 mg/kg 0.00772 0.0165 N

Indeno(1.2.3-ed)pyrene 0.188 mg/kg 0.00385 0.0165

2-Methylnaphthalene 0.0213 mg/kg 0.00258 0.0165

2-Methylphenol 0.38 mg/kg 0.0198 0.165

Phenanthrene 0.304 mg/kg 0.00352 0.0165

Pyrene 0.616 mg/kg 0.00545 0.0165

I
I

I

I·'.>'.'.

I

I

I

I
I

I
I
I RPAC
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Analysis: 350.2 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units MOL MRL Qualifiers

Ammonia (as N) 350 mg/kg 4 4

Analysis: 6010 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units MOL MRL Qualifiers

1.2,3,4,6,7,8-HpCDD 91 pg/g 0.44

1,2,3,4,6,7,8-HpCDF 200 pg/g 0.44

1,2,3,6,7,8-HxCDD 9.0 pg/g 0.62

1,2,3,4,7,8-HxCDF 6.2 pg/g 0.51 J

1,2,3,6,7,8-HxCDF 6.6 pg/g 4.4 J

2,3,4,6,7,8-HxCDF 4.7 pg/g 4.4 J

1,2,3,4,6,7,8,9-0CDD 860 pg/g 1.8

1,2,3,4,6,7,8,9-0CDF 150 pg/g 0.89

1,2,3,7,8-PeCDF 5.0 pg/g 0.44 N - EMPC data

2,3,4,7,8-PeCDF 7.4 pg/g 0.44 J

2,3,7,8-TCDD 110 pg/g 0.22

2,3,7,8-TCDF 9.0 pg/g 0.12

•

Aluminum 24100 mg/kg 32.7 32.7

Barium 202 mg/kg 1.63 1.63

Beryllium 0.669 mg/kg 0.654 0.654

Calcium 4870 mg/kg 327 327

Cobalt 19.7 mg/kg 1.63 1.63

Copper 49 mg/kg 3.27 3.27

Iron 36300 mg/kg 32.7 32.7

Lead 52.9 mg/kg 3:27 3.27

Magnesium 5780 mg/kg 327 327

Manganese 397 mg/kg 3.27 3.27

Molybdenum 3.99 mg/kg 3.27 3.27

Potassium 1340 mg/kg 327 327

Sodium 7050 mg/kg 327 327

WDL-102-5 Depth: 7-9 feet

I
I

1<:'_\('

I
I
I
I
I
I
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Qualifiers

Qualifiers

Qualifiers

0.1

0.01

MRL

MRL

MRL

MOL

MOL

MOL

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

RPAC
Remaining Remedial Investigation Technical Memorandum
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Analysis: 160.3 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units

% Solids 54.88 %

Analysis: 160.4 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units

I Total volatile solids 9.3 %

Analysis: 16138 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units
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I
I

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-102-S Depth: 7-9 feet

I Analysis: 6020 Sample Date: 08114102 Time: 12:}0

2,4-0 0.244 mg/kg 0.00466 0.012 J

2,4-08 0.513 mglkg 0.00336 0.012 J

Pentachlorophenol 0.422 mg/kg 0.00344 0.012

Arsenic 84.3 mglkg 0.177 1.63

Cadmium 0.0278 mglkg 0.0116 0.817

Chromium 53.8 mglkg 0.0578 1.63

Lead' 89.4 mglkg 0.00735 0.817

Nickel 55.7 mg/kg 0.0462 1.63

Vanadium 148 mg/kg 0.124 1.63

Zinc 276 mg/kg 0.0534 4.9

Sample Date: 08/14/02 Time: 12:30

Concentration Units MOL MRL Qualifiers

0.394 mg/kg 0.0226 0.0343

Sample Date: .08/14/02 Time: 12:30

Concentration Units MOL MRL Qualifiers

I
I
I
I
I
I

Compound

Analysis: 7471

Compound

Mercury

Analysis: 8151A

Compound

Analysis: 8260B

Concentration

Sample Date: 08/14102Time: 12:30

Units MOL MRL Qualifiers

QualifiersMRLMOLUnitsConcentrationCompound •
1,2-Dichlorobenzene 18.4 mglkg 0.365 0.729

1,3-Dichlorobenzene 0512 m91kg 0.365 0.729

1,4-Dichlorobenzene 4.13 mglkg 0.365 0.729

Ethylbenzene 1.15 mglkg 0.365 0.729

1,2,4-Trimethylbenzene 1.35 mglkg 0.365 0.729

m,p-Xylene 5.03 mglkg 0.729 1.46

o-Xylene 1.2 mg/kg 0.365 0.729

I
I

I
I
I
I
I
I RPAC
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WDL-102-S Depth: 7-9 feet

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

Qualifiers

Acenaphthene 0.881 mg/kg 0.0115 0.0232

Anthracene 0.889 mg/kg 0.00584 0.0232

Benzo(a)anthracene 0.547 mg/kg 0.0141 0.0464

Benzctajpyrene 0.545 mg/kg 0.0136 0.0232 J

Benzo(ghi)perylene 0.542 mg/kg 0.00383 0.0232 N

Benzofluoranthenes 1.4 mg/kg 0.0102 0.0464

2-Chlorophenol 0.292 mg/kg 0.0348 0.232

Chrysene 1.7 mg/kg 0.0136 0.0464

1,2-Dichlorobenzene 111 mg/kg 0.0239 0.232 J

1,3-Dichlorobenzene 2.17 mg/kg 0.0325 0.232

1,4-Dichlorobenzene 31.4 mg/kg 0.0371 0.232 J

2,4-Dichlorophenol 1.54 mg/kg 0.0255 0.232 J,N

Fluoranthene 1.24 mg/kg 0.0108 0.0232

Indeno(1,2,3-ed)pyrene 0.208 mg/kg 0.0054 0.0232

Isophorone 0.329 mg/kg 0.0325 0.232 J

2-Methylnaphthalene 0.893 mg/kg 0.00362 0.0232 J

2-Methylphenol 1.53 mg/kg 0.0278 0.232 N

3 & 4-Methylphenol 0.519 mg/kg 0.0343 0.464 J,N

Naphthalene 0.603 mg/kg 0.0109 0.0232 J

Phenanthrene 3.61 mg/kg 0.00494 0.0232

Phenol 0.137 mg/kg 0.0464 0.232 J,N

Pyrene 3.1 mg/kg 0.00765 0.0232

2,4,5-Trichlorophenol 0.407 mg/kg 0.0417 0.232 N

2,4,6-Trichlorophenol 0.504 mg/kg 0.0308 0.58 N

Analysis: 8270C

Compound

Sample Date: 08/14/02 Time: 12:30

Concentration Units MOL MRL

I
I

"'""I{':'.::............

:J:i:

I
I
I
I
I
I
el
'.

Analysis: 9030B Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units MOL MRL Qualifiers

Sulfide 124 mg/kg 2 2

Analysis: 9060 Sample Date: 08/14102 Time: 12:30

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 26700

Analysis: 02216-90 Sample Date: 08/14/02 Time: 12:30

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 43.5 % 0.10

I
I
I
I
I
I
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-102-S Depth: 9-11 feet

Analysis: 160.3

Compound

% Solids

Analysis: 160.4

Compound

~ I Total volatile solids

Analysis: 16138

Compound

Sample Date: 08/14/02 Time: 13:95

Concentration

66.47

Sample Date: 08/14/02 Time: 13:05

Concentration

5.4

Sample Date: 08/14/02 Time: 13:05

Concentration

Units

%

Units

%

Units

MOL

MOL

MOL

MRL Qualifiers

0.01

MRL Qualifiers

0.1 c=
MRL Qualifiers

1,2,3,4,6,7,8,9-0CDD

2,3,7,8-TCDD

Analysis: 350.2

16

3.2

Sample Date: 08/14/02 Time: 13:05

Compound

Ammonia (as N)

Analysis: 6010

Compound

Concentration

200

Sample Date: 08/14/02 Time: 13:05

Concentration

Units

mg/kg

Units

MOL

3

MOL

MRL

3

MRL

Qualifiers

Qualifiers

Aluminum 25000 mg/kg 25.3 25.3

Barium 168 mg/kg 1.27 1.27

Beryllium 0.725 mg/kg 0.506 0.506

Calcium 4410 mg/kg 253 253 •
Cobalt 15.2 mg/kg 1.27 1.27

Copper 51.8 mg/kg 2.53 2.53

Iron 26500 mg/kg 25.3 25.3

Lead 55.1 mg/kg 2.53 2.53

Magnesium 5180 mg/kg 253 253

Manganese 253 mg/kg 2.53 2.53

Molybdenum 22.5 mg/kg 2.53 2.53

Potassium 1220 mg/kg 253 253

Sodium 7310 mg/kg 253 253

Analysis: 6020

Compound

Sample Date: 08/14/02 Time: 13:05

Concentration Units MDL MRL Qualifiers

Arsenic 17.7 mg/kg 0.137 1.27

Chromium 30.3 mg/kg 0.0448 1.27

Lead 50.4 mg/kg 0.0057 0.633

Nickel 25.1 mg/kg 0.0358 1.27

Vanadium 89 mg/kg 0.0962 1.27

Zinc 119 mg/kg 0.0414 3.8

Analysis: 7471

Compound

Mercury

Sampie Date: 08/14/02 Time: 13:05

Concentration

0.122

Units

mg/kg

MDL

0.019

MRL

0.0289

Qualifiers

RPAC
Remaining Remedial Investigation Technical Memorandum
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1,2-Dichlorobenzene 6.19 mg/kg 0.191 1.86 J

1,4-Dichlorobenzene 3.03 mg/kg 0.297 1.86 J

Fiuoranthene 0.186 mg/kg 0.0868 0.186

Pyrene 0.241 mg/kg 0.0613 0.186

I
I

I
I
I
I

I

®I
I

QualifiersMRLMOLUnitsConcentration

Sample Date: 08/14/02 Time: 13:05

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

Compound

Analysis: 8081A Sample Date: 08/14/02 Time: 13:05

Compound Concentration Units MOL MRL Qualifiers

4,4'-000 0.175 mg/kg 0.137 0.137 N

Analysis: 8151A Sample Date: 08/14/02 Time: 13:05

Compound Concentration Units MOL MRL Qualifiers

WDL-102-S Depth: 9-11 feet

Analysis: 8270C

Analysis: 90308 Sample Date: 08/14/02 Time: 13:05

Compound Concentration Units MOL MRL Qualifiers

Sulfide 12.5 mg/kg 2 2

Analysis: 9060 Sample Date: 08/14/02 Time: 13:05

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 39700 mg/kg 273 682

Analysis: D 2216-90 Sample Date: 08/14/02 Time: 13:05

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 23.2 % 0.10

-
2,4-0 0.583 mg/kg 0.00373 0.00959

2,4-08 0.109 mg/kg 0.00269 0..00959

MCPP 0.0479 mg/kg 0.00188 0.00959

I
I
I
I
I
I
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I
I

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-103-S Depth: 0.0-0.5 feet

1,2,3,4,6,7,8-HpCDD 12000 pg/g 1.0

1,2,3,4,6,7,8-HpCDF 2800 pg/g. 1.0

1,2,3,4,7,8,9-HpCDF 270 pg/g 1.0

1,2,3,4,7,8-HxCDD 220 pg/g 2.1

1,2,3,6,7,8-HxCDD '. 1400 pg/g 1.5

1,2,3,7,8,9-HxCDD 450 pg/g 1.4

1,2,3,4,7,8-HxCDF 470 pg/g 1.2 J

1,2,3,6,7,8-HxCDF 370 pglg 10

1,2,3,7,8,9-HxCDF 23 pglg 10 J

2,3,4,6,7,8-HxCDF 240 pglg 10

1,2,3,4,6,7,8,9-0CDD 51000 pglg 4.1 J

1,2,3,4,6,7,8,9-0CDF 8000 pglg 2.1 •
1,2,3,7,8-PeCDD 490 pglg 1.0

1,2,3,7,8-PeCDF 690 pglg 1.0

2,3,4,7,8-PeCDF 390 , pglg 1.0

2,3,7,8-TCDD 2600 pglg 0.51

2,3,7,8-TCDF 740 pglg 0.28

I'
I
I
I
I
I
I

~~?j:
I
I
I

Analysis: 160.3

Compound

Dry Weight

Analysis: 160.4

Compound

Total volatile solids

Analysis: 16138

Compound

Analysis: 350.2

Compound

Ammonia (as N)

Analysis: 6010

Compound

Sample Date: 08/15/02 Time: 08:30

Concentration Units MOL MRL Qualifiers

28.08 % 0.01 0.01

Sample Date: 08/15/02 Time: 08:30

Concentration Units MOL MRL Qualifiers

23.5 % 0.1 0.1

Sample Date: 08/15/02 Time: 08:30

Concentration Units MOL MRL Qualifiers

Sample Date: 08/15/02 Time: 08:30

Concentration Units MOL MRL Qualifiers

640 mg/kg 12 12

Sample Date: 08/15102Time: 08:30

Concentration Units MOL MRL Qualifiers

I
I
I
I

Aluminum 21700 mg/kg 5.56 61.8

Barium 218 mg/kg 0.'24 3.09

Calcium 122000 mg/kg 4.14 618

Cobalt 28 mg/kg 0.309 3.09

Copper 189 mg/kg 1.42 6.18

Iron 42000 mg/kg 0.495 61.8 J

Magnesium 10300 mg/kg 6.74 618

Manganese 1290 mg/kg 1.85 6.18

Molybdenum 1120 mg/kg 0.989 6.18

Potassium 1590 mg/kg 55.6 618

Silver 1.09 mg/kg 0.495 6.18

Sodium 1280 mg/kg 106 618

I
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I
Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site I

WDL-103-5 Depth: 0.0-0.5 feet

Analysis: 6020 Sample Date: 08/15/02 Time: 08:30

Qualifiers

beta-SHC 0.174 mg/kg 0.173 0.173 N

4,4'-000 0.714 mg/kg 0.346 0.346 N

Endosulfan II 0.391 mg/kg 0.346 0.346 N

Analysis: 7471 Sample Date: 08/15/02 Time: 08:30

Compound Concentration Units MOL MRL Qualifiers

Mercury 1.15 mg/kg 0.0457 0.0695

Analysis: 8081A Sample Date: 08/'5/02 Time: 08:30

Compound Concentration Units MOL MRL Qualifiers

I
I
I

I
I

I
I
I
I

MRLMOLUnitsConcentrationCompound

Arsenic 40 mg/kg 0.35 3.22

Cadmium 2.96 mg/kg 0.0229 1.61

Chromium 339 mg/kg 0.114 3.22

Lead. 1490 mg/kg 0.0145 1.61

Nickel 448 mg/kg 0.0912 3.22

Vanadium 231 mg/kg 0.245 '3.22

Zinc 797 mg/kg 0.105 9.66

Analysis: 8082 Sample Date: 08/15/02 Time: 08:30

Compound Concentration Units MOL MRL Qualifiers

Aroclor 1248 4.02 mg/kg 0.0864 0.173

Analysis: 8151A Sample Date: 08/15/02 Time: 08:30

Compound Concentration Units MOL MRL Qualifiers

2,4-0 34.4 mg/kg 0.00846 0.0217

2,4-0S 16.1 mg/kg 0.0061 0.0217

Dichlorprop 0.411 mg/kg 0.00805 0.0217

MCPA 10.5 mg/kg 0.00955 0.0217

MCPP 6 mglkg 0.00426 0.0217

Pentachlorophenol 0.0391 mg/kg 0.00624 0.0217

2,4,5-T 0.215 mg/kg 0.00997 0.0326

2,4,5-TP(Silvex) 0.107 mg/kg 0.00815 0.0326

I
I
I
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I

Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

WDL-103-5 Depth: 0.0-0.5 feet

Analysis: 90308 Sample Date: 08/15/02 Time: 08:30

Compound Concentration Units MOL MRL Qualifiers

Sulfide 22 mg/kg 2 2

Analysis: 9060 Sample Date: 08/15/02 Time: 08:30

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 88500 mg/kg 504 1260

Analysis: D2216-90 Sample Date: 08/15/02 Time: 08:30

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 76.0 % 0.10

Acenaphthene 0.168 mg/kg 0.023 0.0465

Anthracene 0.245 mg/kg 0.0117 0.0465

Benzo(a)pyrene 0.257 mg/kg 0.0273 0.0465

Benzo(ghi)perylene 0.209 mg/kg 0.00767 0.0465

Benzofluoranthenes 0.526 mg/kg 0.0205 0.093

2-Chlorophenol 1.39 mg/kg 0.0697 0.465

Dibenzofuran 0.116 mg/kg 0.0539 0.465

1,2-Dichlorobenzene 1.12 mg/kg 0.0479 0.465

1,4-Dichlorobenzene 0.601 mg/kg 0.0744 0.465

2,4-Dichlorophenol 11.7 mg/kg 0.0511 0.465

2,4-Dimethylphenol 0.0635 mg/kg 0.0511 0.465 N

Fluoranthene 0.647 mg/kg 0.0217 0.0465 J

Fluorene 0.248 mg/kg 0.0217 0.0465

Indeno(1,2,3-cd)pyrene 0.128 mg/kg 0.0581 0.116 J

2-Methylnaphthalene 0.684 mg/kg 0.0581 0.116

2-Methylphenol 0.99 mg/kg 0.0558 0.465

3 & 4-Methylphenol 0.112 mg/kg 0.0688 0.93 N

Naphthalene 0.336 mg/kg 0.0218 0.0465

Pentachlorophenol 0.83 mg/kg 0.0976 0.465
•

Phenanthrene 0.761 mg/kg 0.0099 0.0465

Phenol 1.06 mg/kg 0.093 0.465

Pyrene 0.989 mg/kg 0.0153 0.0465

2,4,6-Trichlorophenol 0.684 mg/kg 0.0618 1.16

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Analysis: 8270C

Compound

Sample Date: 08/15/02 Time: 08:30

Concentration Units MOL MRL Qualifiers

I
I
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Aluminum 12100 mg/kg 2.1 23.4

Barium 182 mg/kg 0.0468 1.17

Calcium 30800 mg/kg 1.57 234

Cobalt 17.4 mg/kg 0.117 1.17

Copper 77.5 mg/kg 0.538 2.34

Iron 30400 mg/kg 0.187 23.4 J

Magnesium 5520 mg/kg 2.55 234

Manganese 944 mg/kg 0.701 2.34

Molybdenum 170 mg/kg 0.374 2.34

Potassium 1110 mg/kg 21 234

Silver 0.479 mg/kg 0.187 2.34

Sodium 2090 mg/kg 39.9 234

1,2,3,4,6,7,8-HpCDD 2000 pg/g 0.71

1,2,3,4,6,7,8-HpCDF 830 pg/g 0.71

1,2,3,4,7,8,9-HpCDF 69 pg/g 0.71

1,2,3,4,7,8-HxCDD 53 pg/g 1.5

1,2,3,6,7,8-HxCDD 210 pg/g 0.99

1,2,3,7,8,9-HxCDD 130 pg/g 0.97

1,2,3,4,7,8-HxCDF 160 pg/g 0.83 J

1,2,3,6,7,8-HxCDF 100 pg/g 7.1

2,3,4,6,7,8-HxCDF 70 pg/g 7.1

1,2,3,4,6,7,8,9-0CDD 13000 pg/g 2.8

1,2,3,4,6,7,8,9-0CDF 2200 pg/g 1.4

1,2,3,7,8-PeCDD 120 pg/g 0.71
•1,2,3,7,8-PeCDF 130 pg/g 0.71

2,3,4,7,8-PeCDF 120 pg/g 0.71

2,3,7,8-TCDD 840 pg/g 0.35

2,3,7,8-TCDF 250 pg/g 0.19 J

WDL-103-S Depth: 0.5-4 feet

RPAC
Remaining Remedial Investigation Technical Memorandum
K:\10000\ 10700110703\T59\RRI-TM\Tables\Table 5 - Sediment.pdf
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Sample Date: 08/15/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

73.44 % 0.01 0.01

Sample Date: 08/15/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

4.9 % 0.1 0.1

Sample Date: 08/15/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

Sample Date: 08/15/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

140 mg/kg 3 3

Sample Date: 08/15/02 Time: 09:30

Concentration Units MDL MRL Qualifiers

Compound

Compound

Total volatile solids

Dry Weight

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

Compound

Compound

Compound

Ammonia (as N)

Analysis: 160.3

Analysis: 160.4

Analysis: 16138

Analysis: 350.2

Analysis: 6010

SCOEPA00007113



Table 5
Final Validated Sediment Results. Detections Only

RPAC - Portland Site

WDL-103-5 Depth: 0.5-4 feet

I
I
I Analysis: 6020

Compound

Sample Date: 08/15/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

I
I
I
I
I
I

I
I
I
I
I
I
I

Arsenic 15.4 mg/kg 0.127 1.17

Cadmium 0.918 mg/kg 0.0083 0.585

Chromium 169 mg/kg 0.0414 1.17

Lead
,

284 mg/kg 0.00526 0.585

Nickel 131 mg/kg 0.0331 1.17

Vanadium 79.4 mg/kg 0.0888 1.17

Zinc 471 mg/kg 0.0382 3.51

Analysis: 7471 Sample Date: 08/15/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

Mercury 0.234 mg/kg 0.0176 0.0268

Analysis: 8081A Sample Date: 08/15102Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

4,4'-DDT 0.26 mg/kg 0.126 0.126

Analysis: 8151A Sample Date: 08/15/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

2,4-0 4.45 mg/kg 0.0034 0.00873

2,4-08 11.2 mg/kg 0.00245 0.00873 •
Dichlorprop 0.0585 mg/kg 0.00323 0.00873

MCPA 1.27 mg/kg 0.00383 0.00873

MCPP 1.15 mg/kg 0.00171 0.00873

I
I
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Analysis: 9060 Sample Date: 08/15/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 8450 mg/kg 252 630

Analysis: 02216-90 Sample Date: 08/15/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 65.0 % 0.10

Acenaphthene 0.0862 mg/kg 0.00831 0.0168

Acenaphthylene 0.0336 mg/kg 0.00732 0.0168

Anthracene 0.0919 mg/kg 0.00423 0.0168

Benzo(a)anthracene 0.381 mg/kg 0.021 0.042

Benzo(a)pyrene 0.456 mg/kg 0.00985 0.0168

Benzo(ghi)perylene 0.355 mg/kg 0.00277 e,.0168

Benzofiuoranthenes 0.791 mg/kg 0.00738 0.0336

2-Chlorophenol 0.203 mg/kg 0.0252 0.168

Chrysene 0.409 mg/kg 0.021 0.042

Dibenzo(a,h)anthracene 0.144 mg/kg 0.00391 0.0168 J

Dibenzofuran 0.0484 mg/kg 0.0195 0.168

1,2-Dichlorobenzene 1.05 mg/kg 0.0173 0.168

1,4-Dichlorobenzene 0.342 mg/kg 0.0269 0.168

2,4-Dichlorophenol 1.28 mg/kg 0.0185 0.168

Fluoranthene 0.777 mglkg 0.00784 0.0168 J

Fluorene 0.114 mg/kg 0.00784 0.0168

Indeno(1,2,3-cd)pyrene 0.14 mglkg 0.021 0.042 J

2-Methylnaphthalene 0.278 mg/kg 0.021 0.042

2-Methylphenol 2.07 mglkg 0.0201 0.168

Naphthalene 0.22 mg/kg 0.00785 0.0168

Phenanthrene 0.293 mg/kg 0.00357 0.0168

Phenol 0.161 mglkg 0.0336 0.168

Pyrene 0.579 mg/kg 0.00554 0.0168

1,2,4-Trichlorobenzene 0.0293 mg/kg 0.0139 0.168 N

2,4,6-Trichlorophenol 0.0489 mg/kg 0.0223 0.42 N

Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

WDL-103-5 Depth: 0.5-4 feet

I
I

CI'..

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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QualifiersMRLMOLUnitsConcentration

Sample Date: 08/15/02 Time: 09:30

Compound

Analysis: 8270C
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Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

I
WDL-103-S Depth: 4-6 feet

Analysis: 160.3

I
Compound

Dry Weight

Analysis: 160.4

Compound

Analysis: 16138

I Total volatile solids

1,2,3,4,6,7,8-HpCOO 1000 pg/g 0.49

1,2,3,4,6,7,8-HpCOF 420 pg/g 0.49

1,2,3,4,7,8,9-HpCOF 34 pg/g 0.49

1,2,3,4,7,8-HxCOO 26 pg/g 1.0

1,2,3,6,7,8-HxCOO 110 pg/g 0.69

1,2,3,7,8,9-HxCOO 42 pg/g 0.67

1,2,3,4,7,8-HxCOF 95 pg/g 0.57 J

1,2,3,6,7,8-HxCOF 50 pg/g 4.9

2,3,4,6,7,8-HxCOF 38 pg/g 4.9

1,2,3,4,6,7,8,9-0COO 6800 pg/g 2.0

1,2,3,4,6,7,8,9-0COF 1100 pg/g 0.99

1,2,3,7,8-PeCOO 63 pg/g 0.49

1,2,3,7,8-PeCOF 73 pg/g 0.49

2,3,4,7,8-PeCDF 64 pg/g 0.49

2,3,7,8-TCOO 460 pg/g 0.24

2,3,7,8-TCOF 140 pg/g 0.13

Sample Date: 08/15/02 Time: 09:30

Compound

Analysis: 350.2
I

I

I

I

I

I

I
Compound

Ammonia (as N) 170 mg/kg------

MOL

3

MRL

3

Qualifiers

Aluminum 11300 mg/kg 3.6 40

Barium 341 mg/kg 0.08 2

Calcium 16500 mg/kg 2-.68 400

Cobalt 13.6 mg/kg 0.2 2

Copper 66.5 mg/kg 0.92 4

Iron 31200 mg/kg 0.32 40 J

Magnesium 5670 mg/kg 4.36 400

Manganese 1060 mg/kg 1.2 4

Molybdenum 88.5 mg/kg 0.64 4

Potassium 887 mg/kg 36 400

Silver 0.941 mg/kg 0.32 4

Sodium 1090 mg/kg 68.3 400

I
I
I
I
I

Analysis: 6010

Compound

Sample Date: 08/15/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

RPAC
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-103-5 Depth: 4-6 feet

I
I

Analysis: 6020 Sample Date: 08/15/02 Time: 09:30

2,4-D 1.59 mg/kg 0.00527 0.0135

2,4-D8 2 mg/kg 0.0038 0.0135 •
MCPA 0.601 mg/kg 0.00595 0.0135

MCPP 0.455 mg/kg 0.00265 0.0135

Arsenic 7.73 mg/kg 0.217 2

Cadmium 1 mg/kg 0.0142 1

Chromium 155 mg/kg 0.0708 2

Lead, 210 mg/kg 0.009 1

Nickel 140 mg/kg 0.0566 2

Vanadium 66.1 mg/kg 0.152 '2

Zinc 1590 mg/kg 0.0654 6

Sample Date: 08/15/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

0.0877 mg/kg 0.0222 0.0338

Sample Date: 08/15/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

0.134 N

0.371 N

Sample Date: 08/15/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

RPAC
Remaining Remedial Investigation Technical Memorandum
K:\10000\10700\10703\T59\RRI-TM\Tables\Table 5 - Sediment.pdf
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QualifiersMRLMDLUnitsConcentrationCompound

Compound

Analysis: 7471

Compound

Mercury

Analysis: 8081A

Compound

Aldrin

4,4'-DDD

Analysis: 8151A
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Analysis: 90308 Sample Date: 08/15/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

Sulfide 38 mg/kg 2 2

Analysis: 9060 Sample Date: 08/15/02 Time: 09:30

Compound Concentration Units MOL .MRL Qualifiers

Total Organic Carbon I 4990 mg/kg 234 586

Analysis: D 2216-90 Sample Date: 08/15/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 49.4 % 0.10

Acenaphthene 0.0485 mg/kg 0.0133 0.0268

Acenaphthylene 0.0178 mg/kg 0.0117 0.0268 N

Anthracene 0.0536 mg/kg 0.00676 0.0268

Ben£o(a)anthracene 0.27 mg/kg 0.0335 0.067

Benzo(a)pyrene 0.421 mg/kg 0.0157 0.0268

Benzo(ghi)perylene 0.37 mg/kg 0.00442 0:0268

Benzofluoranthenes 0.716 mg/kg 0.0118 0.0536

2-Chlorophenol 0.0534 mg/kg 0.0402 0.268

Chrysene 0.395 mg/kg 0.0335 0.067

Dibenzo(a,h)anthracene 0.163 mg/kg 0.00625 0.0268 J

Dibenzofuran 0.0428 mg/kg 0.0311 0.268

1,2-Dichlorobenzene 0.552 mg/kg 0.0276 0.268

1,4-Dichlorobenzene 0.224 mg/kg 0.0429 0.268

2,4-Dichlorophenol 0.337 mg/kg 0.0295 0.268

2,4-Dimethylphenol 0.0391 mg/kg 0.0295 0.268

Fluoranthene 0.54 mg/kg 0.0125 0.0268 J

Fluorene 0.0761 mg/kg 0.0125 . 0.0268

Indeno(1,2,3-cd)pyrene 0.426 mg/kg 0.0335 0.067 J

2-Methylnaphthalene 0.157 mg/kg 0.0335 0.067 •
2-Methylphenol 0.59 mg/kg 0.0322 0.268

Naphthalene 0.135 mg/kg 0.0125 0.0268

Phenanthrene 0.156 mg/kg 0.00571 0.0268

Pyrene 0.448 mg/kg 0.00885 0.0268

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-103-S Depth: 4-6 feet

12131/2002
0-61M-10703-01T59
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QualifiersMRLMOLUnitsConcentration

Sample Date: 08/15/02 Time: 09)0

Compound

Analysis: 8270C

RPAC
Remaining Remedial Investigation Technical Memorandum
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-103-5 Depth: 6-7.5 feet

Analysis: 160.3 Sample Date: 08/15/02 Time: 10:00

Compound Concentration Units MOL MRL Qualifiers

Dry Weight 33.31 % 0.01 0.01

Analysis: 160.4 Sample Date: 08/15/02 Time: 10:00

Comeound Concentration Units MOL MRL Qualifiers

Total volatile solids 7.1 % 0.1 0.1

Analysis: 16138 Sample Date: 08/15/02 Time: 10:00

Compound Concentration Units MOL MRL Qualifiers

1,2,3,4,6,7,8-HpCDD 7000 pglg 0.64 J

1,2,3,4,6,7,8-HpCDF 25000 pglg 0.64 J

1,2,3,4,7,8,9-HpCDF 1200 pg/g 0.64 J

1,2,3,4,7,8-HxCDD 220 pg/g 1.3 J

1,2,3,6,7,8-HxCDD 1100 pg/g 0.89 J

1,2,3,7,8,9-HxCDD 270 pg/g 0.86 J

1,2,3,4,7,8-HxCDF 1700 pglg 0.74 J

1,2,3,6,7,8-HxCDF 1300 pg/g 6.4 J

1,2,3,7,8,9-HxCDF 70 pg/g 6.4 J

2,3,4,6,7,8-HxCDF 1400 pg/g 6.4 J

1,2,3,4,6,7,8,9-0CDD 58000 pg/g 2.5 J

1,2,3,4,6,7,8,9-0CDF 59000 pg/g 1.3 J

1,2,3,7,8-PeCDD 1300 pglg 0.64 J

1,2,3,7,8-PeCDF 5900 pg/g 0.64 J

2,3,4,7,8-PeCDF 3100 pg/g 0.64 J

2,3,7,8-TCDD 110000 pg/g 0.31 J

2,3,7,8-TCOF 16000 pg/g 0.17 J

Analysis: 350.2 Sample Date: 08/15/02 Tlrne: 10:00

Compound Concentration Units MOL MRL Qualifiers

I Ammonia (as N) 420 mg/kg 5 5

Analysis: 6010 Sample Date: 08/15/02 Time: 10:00

Compound Concentration Units MOL MRL Qualifiers

Aluminum 26400 mg/kg 4.69 52.1

Antimony 51.6 mglkg 4.69 26

Barium 406 mglkg 0.104 2.6

Calcium 65100 mg/kg 3.49 521

Cobalt 35.2 mg/kg 0.26 2.6

Copper 187 mg/kg 1.2 5.21

Iron 73100 mg/kg 0.417 52.1 J

Magnesium 10800 mg/kg 5.68 521

Manganese 2400 mglkg 1.56 5.21

Molybdenum 313 mglkg 0.833 5.21

Potassium 1880 mg/kg 46.8 521

Silver 2.14 mg/kg 0.417 5.21

Sodium 9060 mg/kg 89 521

I
I

I
I
I
I
I
I

I
I
I
I
I
I

RPAC
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QualifiersMRLMOLUnitsConcentration

Sample Date: 08/15102 Time: 10:00

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

Compound

Analysis: 7471 Sample Date: 08/15/02 Time: 10:00

Compound Concentration Units MOL MRL Qualifiers

Mercury 0.591 mg/kg 0.0379 0.0577

Analysis: 8081A Sample Date: 08/t5/02 Time: 10:00

Compound Concentration Units MOL MRL Qualifiers

4,4'-000 41.9 N

Methoxychlor 17.2

Analysis: 8151A Sample Date: 08/15/02 Time: 10:00

Compound Concentration Units MOL MRL Qualifiers

Arsenic 167 mg/kg 0.283 2.6

Cadmium 4.22 mg/kg 0.0185 1.3

Chromium 482 mg/kg 0.0922 2.6

Lead' 2270 mg/kg 0.0117 1.3

Nickel 381 mg/kg 0.0737 2.6

Vanadium 134 mglkg 0.198 '2.6

Zinc 1070 mg/kg 0.0852 7.81

Analysis: 6020

WDL-103-S Depth: 6-7.5 feet

I
I
I
I
I
I
I
I
I

2,4-0 4.25 mg/kg 0.00738 0.019 J •
2,4-08 1.13 mg/kg 0.00532 0.019 J

MCPA 1.92 mg/kg 0.00833 0.019 J

MCPP 0.273 mg/kg 0.00371 0.019 J

2,4,5-T 0.322 mg/kg 0.00869 0.0284 J

I
I Analysis: 82608 Sample Date: 08/15/02 Time: 10:00

1,2-Dichlorobenzene 29.3 mg/kg 0.549 1.1

1,3-Dichlorobenzene 1.13 . mg/kg 0.549 1.1

1,4-Dichlorobenzene 7.53 mg/kg 0.549 1.1

Ethylbenzene 0.975 mg/kg 0.549 1.1

1,2,4-Trichlorobenzene 0.719 mg/kg 0.549 1.1

1,2,4-Trimethylbenzene 3.88 mg/kg 0.549 1.1

1,3,5-Trimethylbenzene 1.44 mg/kg 0.549 1.1

m,p-Xylene 3.69 mglkg 1.1 2.2

o-Xylene 1.04 mg/kg 0.549 1.1

I
I
I
I

Compound Concentration Units MOL MRL Qualifiers

I
I
I
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Qualifiers

I

I
I

I

I

I

I

I

I

.1

I
(

, .~

"I'" 1
';.'i.~_. '

MRLMOLUnitsConcentration

Sample Date: 08/15/02 Time: 10:00

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

Compound

WDL-103-5 Depth: 6-7.5 feet

Analysis: 8270C

Analysis: 9030B Sample Date: 08/15/02 Time: 10:00

Compound Concentration Units MOL MRL Qualifiers •
Sulfide 200 mg/kg 2 2 I

Analysis: 9060 Sample Date: 08/15/02 Time: 10:00

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 160000

Analysis: D 2216-90 Sample Date: 08/15/02 Time: 10:00

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 60.7 % 0.10

Anthracene 0.285 mg/kg 0.0964 0.382

Benzo(a)pyrene 1.28 mg/kg 0.224 0.382

Benzo(ghi)perylene 1.82 mg/kg 0.0631 0.382

Benzefluoranthenes 1.4 mg/kg 0.168 0.765

2-Chlorophenol 1.28 mg/kg 0.574 3.82

Chrysene 0.837 mglkg 0.478 0.956

1,2-Dichlorobenzene 7.28 mg/kg 0.394 3.82

1A-Dichlorobenzene 3.43 mg/kg 0.612 3.82

2A-Dichlorophenol 10.1 mg/kg 0.421 3.82

Fluoranthene 1.32 mg/kg 0.179 0.382 J

Fluorene 0.423 mg/kg 0.179 0.382

Indeno(1,2,3-cd)pyrene 1.53 mg/kg 0.478 0.956 J

2-Methylphenol 2.73 mg/kg 0.459 3.82

Naphthalene 0.221 mg/kg 0.179 0.382

Phenanthrene 1.01 mg/kg 0.0814 0.382

Pyrene 1.82 mg/kg 0.126 0.382

1,2,4-Trichlorobenzene 1.79 mg/kg 0.317 3.82

I
I
I
I
I
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Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

WDL-103-S Depth: 7.5-9 feet

Analysis: 160.3 Sample Date: 08/15/02 Time: 10}0

Compound Concentration Units MOL MRL Qualifiers

Dry Weight 52.96 % 0.01 0.01

Analysis: 160.4 Sample Date: 08/15/02 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

Total volatile solids 10.3 % 0.1 0.1

Analysis: 16138 Sample Date: 08/15/02 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

1,2,3,4,6,7,8-HpCDD 180 pg/g 0.46

1,2,3,4,6,7,8-HpCDF 430 pg/g 0.46

1,2,3,4,7,8,9-HpCDF 20 pg/g 0.46

1,2,3,6,7,8-HxCDD 14 pg/g 0.64 J

1,2,3,4,7,8-HxCDF 67 pg/g 0.54 J

1,2,3,6,7,8-HxCDF 19 pg/g 4.6

1,2,3,4,6,7,8,9-0CDD 1900 pg/g 1.8

1,2,3,4,6,7,8,9-0CDF 370 pg/g 0.92

1,2,3,7,8-PeCDF 15 pg/g 0.46 J

2,3,7,8-TCDD 19 pg/g 0.23

2,3,7~8-TCDF 7.9 pg/g 0.12

Analysis: 350.2 Sample Date: 08/15/02 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

Ammonia (as N) 240 mg/kg 5 5

Analysis: 6010 Sample Date: 08/15/02 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

Aluminum 37700 mg/kg 3.19 35.5

Barium 191 mg/kg 0.0709 1.77

Beryllium 0.757 mg/kg 0.0709 0.709

Calcium 4550 mg/kg 2.38 355

Cobalt 27 mg/kg 0.177 .. 1.77

Copper 66.5 mg/kg 0.816 3.55

Iron 38800 mg/kg 0.284 35.5 J

Magnesium 6950 mg/kg 3..87 355

Manganese 350 mg/kg 1.06 3.55

Molybdenum 20.6 mg/kg 0.567 3.55

Potassium 1560 mg/kg 31.9 355

Sodium 10600 mg/kg 60.6 355

I

RPAC
Remaining Remedial Investigation Technical Memorandum
K:\10000\ 10700110703\T59\RRI-TM\Tables\Table 5 - Sediment.pdf

12131/2002
0-61M-10703-01T59

Page 39 of 54

SCOEPA00007122



Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-103-S Depth: 7.5-9 feet

Analysis: 6020

Compound

Sample Date: 08115102 Time: 10:30

Concentration Units MOL MRL Qualifiers

I
I

Arsenic 74.2 mglkg 0.193 1.77

Chromium 57.1 mglkg 0.0628 1.77

Lead 74.1 mglkg 0.00798 0.886

Nickel 62.9 mglkg 0.0502 1.77

Vanadium 170 mglkg 0.135 1.77

Zinc 209 mglkg 0.058 '5.32

Analysis: 7471 Sample Date: 08115102 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

Mercury 0.282 mglkg 0.0206 0.0314

Analysis: 8081A Sample Date: 08115102 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

Endosulfan I 0.172 mglkg 0.0369 0.0369 N

Analysis: 8082 Sample Date: 08115102 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

Arocior 1260 0.0309 mglkg 0.00288 0.0184

Analysis: 8151A Sample Date: 08115102 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

I
I
I
I
I
I

2,4-06 0.243 mg/kg 0.00318 0.0113

Pentachlorophenol 0.112 mglkg 0.00326 0.0113 N

2,4,5-T 0.0499 mglkg 0.0052 0.017 N

1,2-Dichlorobenzene 63.3 mglkg 0.348 0.695

1,3-Dichlorobenzene 2.8 mglkg 0.348 0.695

1,4-Dichlorobenzene 18.7 mglkg 0.348 0.695

Ethylbenzene 2.45 mglkg 0.348 0.6.95

n-Propylbenzene 1.29 mglkg 0.348 0.695

Toluene 0.418 mglkg 0.348 0.695

1,2,4-Trichlorobenzene 1.27 mglkg 0.348 0.695

1,2,4-Trimethylbenzene 8.71 mglkg 0:348 0.695

1,3,5-Trimethylbenzene 2.85 mglkg 0.348 0.695

m,p-Xylene 9.31 mg/kg 0.695 1.39

o-Xylene 2.55 mg/kg 0.348 0.695

Analysis: 82608

Compound

Sample Date: 08115102 Time: 10:30

Concentration Units MOL MRL
I

Qualifiers

I
I
I
I
I
I
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12131/2002

0-61M-10703-01T59
Page 41 of 54

QualifiersMRLMOLUnitsConcentration

Sample Date: 08/15/02 Time: 10:30

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

Compound

Analysis: 90308 Sample Date: 08/15/02 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

"Sulfide 9 mg/kg 2 2

Analysis: 9060 Sample Date: 08/15/02 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 34700

Analysis: 02216-90 Sample Date: 08/15/02 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 45.9 % 0.10

Analysis: 8270C

RPAC
Remaining Remedial Investigation Technical Memorandum
K:11 0000110700\1 0703IT59IRRI-TMITablesITable 5 - Sediment.pdf

Acenaphthene 0.73 mg/kg 0.0119 0.0241

Anthracene 1.71 mg/kg 0.00607 0.0241

Benzo(a)anthracene 1.02 mg/kg 0.0301 0.0602

Benzo(ghijperylene 0.607 mg/kg 0.00397 0.0241

2-Chlorophenol 1.27 mg/kg 0.0361 0.241

Chrysene 1.16 mg/kg 0.0301 0:0602

Dibenzofuran 0.36 mg/kg 0.0279 0.241

1,2-Dichlorobenzene 30.5 mg/kg 0.0248 0.241

1,3-Dichlorobenzene 1.01 mg/kg 0.0337 0.241

1A-Dichlorobenzene 7.71 mg/kg 0.0385 0.241

2,4-Dichlorophenol 1.35 mg/kg 0.0265 0.241

Fluoranthene 1.77 mg/kg 0.0112 0.0241 J

Fluorene 1.49 mg/kg 0.0112 0.0241

2-Methylnaphthalene 0.635 mg/kg 0.0301 0.0602

2-Methylphenol 8.49 mg/kg 0.0289 0.241

3 & 4-Methylphenol 2.96 mg/kg 0.0356 0.481

Naphthalene 0.489 mg/kg 0.0113 0.0241

Nitrobenzene 0.092 mg/kg 0.033 0.241 J,N

Phenanthrene 4.21 mglkg 0.00513 0.0241
•

Phenol 1.43 mg/kg 0.0481 0.241

Pyrene 3.29 mg/kg 0.00794 0.0241

1,2,4-Trichlorobenzene 0.0672 mg/kg 0.02 0.241 N

2,4,5-Trichlorophenol 0.169 mg/kg 0.0433 0.241 N

WDL-103-S Depth: 7.5-9 feet

I
I
I
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Analysis: 350.2 Sample Date: 08/15/02 Time: 10:45

Compound Concentration Units MOL MRL Qualifiers

Ammonia (as N) 200 mg/kg 2 2

Analysis: 6010 Sample Date: 08/15/02 Time: 10:45

Compound Concentration Units MOL MRL Qualifiers

Analysis: 160.3 Sample Date: 08/15/02 Time: 10:45

Compound Concentration Units MOL MRL Qualifiers

Dry Weight 74.08 % 0.01 0.01

Analysis: 160.4 Sample Date: 08/15/02 Time: 10:45

Compound Concentration Units MDL MRL Qualifiers.
Total volatile solids 5.4 % 0.1 0.1

Analysis: 16138 Sample Date: 08/15/02 Time: 10:45

Compound Concentration Units MOL MRL Qualifiers

1,2,3,4,6,7,8-HpCDD 240 pg/g 0.34

1,2,3,4,6,7,8-HpCDF 87 pg/g 0.34

1,2,3,4,7,8,9-HpCDF 6.4 pg/g 0.34 J

1,2,3,4,7,8-HxCDD 5.3 pg/g 0.68 J

1,2,3,6,7,8-HxCDD 21 pg/g 0.47

1,2,3,7,8,9-HxCDD 8.0 pg/g 0.45

1,2,3,4,7,8-HxCDF 16 pg/g 0.39 J

1,2,3,6,7,8-HxCDF 11 pg/g 3.4

2,3,4,6,7,8-HxCDF 8.6 pg/g 3.4

1,2,3,4,6,7,8,9-0CDD 1600 pg/g 1.3

1,2,3,4,6,7,8,9-0CDF 220 pg/g 0.67

1,2,3,7,8-PeCDD 14 pg/g 0.34

1,2,3,7,8-PeCDF 18 pg/g 0.34 •
2,3,4,7,8-PeCDF 19 pg/g 0.34

2,3,7,8-TCDD 87 pg/g 0.17

2,3,7,8-TCDF 43 pg/g 0.090

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-104-S Depth: 0.0-0.5 feet

Aluminum 5490 mg/kg 2.2 24.5

Barium 110 mg/kg 0.0489 1.22

Boron 18 mg/kg 16.5 48.9

Calcium 35200 mg/kg 1:64 245

Cobalt 13.4 mg/kg 0.122 1.22

Copper 47.5 mg/kg 0.563 2.45

Iron 18400 mg/kg 0.196 24.5

Magnesium 29000 mg/kg 2.67 245

Manganese 3500 mg/kg 0.734 2.45

Molybdenum 77.4 mg/kg 0.391 2.45

Potassium 480 mg/kg 22 245

Silver 0.872 mg/kg 0.196 2.45

Sodium 433 mg/kg 41.8 245

RPAC
Remaining Remedial Investigation Technical Memorandum
K:11 00001107001107031T59IRRI-TMITableslTable 5 - Sediment.pdf
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-104-S Depth: 0.0-0.5 feet

Analysis: 7471 Sample Date: 08/15/02 Time: 10:45

Compound Concentration Units MOL MRL Qualifiers

Mercury 0.121 mg/kg 0.0136 0.0208

Analysis: 8151A Sample Date: 08/15/02 Time: 10:45

Compound Concentration Units MOL MRL Qualifiers

2,4-D 2.41 mg/kg 0.00325 0.00835

2,4-D8 2.21 mg/kg 0.00234 0.00835

MCPA 0.535 mg/kg 0.00367 0.00835

MCPP 0.274 mg/kg 0.00164 0.00835

Arsenic 4.57 mg/kg 0.133 1.22

Chromium 297 mg/kg 0.0433 1.22

Lead 156 mg/kg 0.00551 0.612

Nickel 237 mg/kg 0.0346 1.22

Vanadium 55.5 mg/kg 0.093 1.22

Zinc 86.1 mg/kg 0.04 3.67

I
I
I
I
I
I
I
I .. ·-.< ..

'. ::-

I
I
I
I
I
I
I

Analysis: 6020

Compound

Analysis: 8260B

Compound

1,2,4-Trimethylbenzene

Sample Date: 08/15/02 Time: 10:45

Concentration

Sample Date: 08/15/02 Time: 10:45

Concentration

0.307

Units

Units

MOL

MOL

MRL

MRL

Qualifiers

Qualifiers

I
I

RPAC
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Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site I

WDL-104-5 Depth: 0.0-0.5 feet

Analysis: 8270e Sample Date: 08/15/02 Time: 10:45

Qualifiers

I
I

I

I
I
I

I
I

I

""'1":""

{cl
• ".'--1

MRLMOLUnitsConcentrationCompound

Analysis: 90308 Sample Date: 08/15/02 Time: 10:45

Compound Concentration Units MOL MRL Qualifiers

Sulfide 4 mg/kg 2 2

Analysis: 9060 Sample Date: 08/15/02 Time: 10:45

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 10700

Analysis: 02216-90 Sample Date: 08/15/02 Time: 10:45

Compound Concentration Units MDL MRL Qualifiers

Percent moisture 25.5 % 0.10

Acenaphthene 0.0476 mg/kg 0.00835 0.0169

Anthracene 0.0431 mg/kg 0.00425 0.0169 .

Benzo(a)anthracene 0.355 mg/kg 0.0211 0.0422

Benzo(a)pyrene 0.758 mg/kg 0.0099 0.0169

Benzo(ghi)perylene 0.646 mg/kg 0.00278 0.0169

Benzofluoranthenes 1.04 mg/kg 0.00742 0.0337

2-Chlorophenol 0.0369 mg/kg 0.0253 0.169

Chrysene 0.469 mg/kg 0.0211 0.0422

1,2-Dichlorobenzene 0.054 mg/kg 0.0174 0.169 J

2,4-Dichlorophenol 0.664 mg/kg 0.0186 0.169

Bis(2-Ethylhexyl) pthalate 0.187 mg/kg 0.0692 0.169 J

Fluoranthene 0.55 mg/kg 0.00788 0.0169 J

Fluorene 0.0219 mg/kg 0.00788 0.0169

Indeno(1,2,3-cd)pyrene 0.629 mg/kg 0.0211 0.0422 J

2-Methylnaphthalene 0.0715 mg/kg 0.0211 0.0422

2-Methylphenol 0.0589 mg/kg 0.0202 0.169

3 & 4-Methylphenol 0.0257 mg/kg 0.025 0.337 N

Naphthalene 0.0551 mg/kg 0.0079 0.0169

Phenanthrene 0.127 mg/kg 0.00359 0.0169

Phenol 0.107 mg/kg 0.0337 0.169

Pyrene 0.542 mg/kg 0.00557 0.0169

2,4,6-Trichlorophenol 0.0342 mg/kg 0.0224 0.422

I
I
I
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I

Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

WDL-104-5 Depth: 0.5-4 feet

1,2,3,4,6,7,8-HpCDD 67 pg/g 0.31

1,2,3,4,6,7,8-HpCDF 23 pg/g 0.31

1,2,3,6,7,8-HxCDD 4.7 pg/g 0.43 J

'1,2,3,4,7,8-HxCDF 6.2 pg/g 0.36 J

1,2,3,6,7,8-HxCDF 4.2 pg/g 3.1 J

2,3,4,6,7,8-HxCDF 4.1 pg/g 3.1 J

1,2,3,4,6,7,8,9-0CDD 450 pg/g 1.2

1,2,3,4,6,7,8,9-0CDF 47 pg/g 0.62

1,2,3,7,8-PeCDF 7.0 pg/g 0.31

2,3,4,7,8-PeCDF 6.8 pg/g 0.31

2,3,7,8-TCDD 16 pg/g 0.15

2,3,7,8-TCDF 7.2 pg/g 0.083 •

I
I
I
I
I
I
I

Analysis: 160.3

Compound

Dry Weight

Analysis: 160.4

Compound

Total volatile solids

Analysis: 16138

Compound

Sample Date: 08/15/02 Time: 11;15.

Concentration Units MOL MRL Qualifiers

77.86 % 0.01 0.01 ·1
Sample Date: 08/15/02 Time: 11:15

Concentration Units MOL MRL Qualifiers

2.5 % 0.1 0.1

Sample Date: 08/15/02 Time: 11:15

Concentration Units MOL MRL Qualifiers

I
I
I
I
I
I
I

Analysis: 350.2 Sample Date: 08/15/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

Ammonia (as N) 66 mg/kg 2 2

Analysis: 6010 Sample Date: 08/15/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

Aluminum 2370 mg/kg 2.15 23.9

Barium 78.5 mg/kg 0.0477 1.19

Calcium 5690 mg/kg 1.6 239

Cobalt 14.5 mg/kg 0.119 1.19

Copper 30.1 mg/kg 0.549 2.39

Iron 14300 mg/kg 0.191 23.9

Magnesium 28500 mg/kg 2.6 239

Manganese 386 mg/kg 0.716 2.39

Molybdenum 36.1 mgikg 0.382 2.39

Potassium 218 mg/kg 21.5 239

Silver 0.227 mg/kg 0.191 2.39

Sodium 241 mg/kg 40.8 239

I
I
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2,4-D 8.48 mg/kg 0.00305 0.00784

2,4-08 4.67 mg/kg 0.0022 0.00784

MCPA 1.64 mg/kg 0.00345 0.00784

MCPP 0.579 mg/kg 0.00154 0.00784

2,4,5-T 0.0298 mglkg 0.0036 0.0118 N

I
I

t. :1~...

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Qualifiers

Qualifiers

MRL

MRL

MOL

MOLUnits

Units

Concentration

Concentration

Sample Date: 08/15/02 Time: 11:15

Sample Date: 08/15/02 Time: 11:15

Compound

Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

Compound

WDL-104-S Depth: 0.5-4 feet

Analysis: 6020

.Arsenic 1.65 mg/kg 0.13 1.19

Chromium 85.5 mglkg 0.0423 1.19

Lead 48.1 mg/kg 0.00537 0.597

Nickel 293 mg/kg 0.0338 1.19

Vanadium 34.3 mglkg 0.0907 1.19

Zinc 53 mg/kg 0.039 ).58

Analysis: 82608

Analysis: 7471 Sample Date: 08/15/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

Mercury 0.184 mg/kg 0.0147 0.0223

Analysis: 8081A Sample Date: 08/15/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

Heptachlor epoxide 0.00204

Analysis: 8151A Sample Date: 08/15/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

RPAC
Remaining Remedial Investigation Technical Memorandum
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1.2-Dichlorobenzene 0.248 mg/kg 0.236 0.473

n-Propylbenzene 0.433 mg/kg 0.236 0.473

1,2,4-Trimethylbenzene 6.66 mg/kg 0.236 0.473

1,3.5-Trimethylbenzene 3.79 .mg/kg 0.236 0.473
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-104-5 Depth: 0.5-4 feet

Analysis: 90308 Sample Date: 08/15/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

Sulfide 32 mg/kg 2 2

Analysis: 9060 Sample Date: 08/15/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 4800 mglkg 244 610

Analysis: D2216-90 Sample Date: 08/15/02 Time: 11:15

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 19.5 % 0;10

Acenaphthene 0.103 mg/kg 0.00832 0.0168

Acenaphthylene 0.0124 mg/kg 0.00733 0.0168

Anthracene 0.0624 mg/kg 0.00423 0.0168

Benzb(a)anthracene 1.23 mglkg 0.021 0.042

Benzo(a)pyrene 1.75 mg/kg 0.00986 0.0168

Benzo(ghi)perylene 0.118 mg/kg 0.00277 6:0168

Chrysene 1.57 mg/kg 0.021 0.042

Dibenzo(a,h)anthracene 1.59 mg/kg 0.00392 0.0168 J

Dibenzofuran 0.0296 mg/kg 0.0195 0.168

1,2-Dichlorobenzene 0.523 mg/kg 0.0173 0.168

1A-Dichlorobenzene 0.0834 mg/kg 0.0269 0.168

2A-Dichlorophenol 0.246 mg/kg 0.0185 0.168

Fluoranthene 1.38 mg/kg 0.00785 0.0168 J

Fluorene 0.0535 mg/kg 0.00785 0.0168 N

Indeno(1,2,3-cd)pyrene 0.335 mg/kg 0.021 0.042 J

Isophorone 0.222 mg/kg 0.0235 0.168

2-Methylnaphthalene 0.431 mg/kg 0.021 0.042

3 & 4-Methylphenol 0.325 mg/kg 0.0249 0.336 N

Naphthalene 0.464 mg/kg 0.00786 0.0168
•

Di-n-butylphthalate 0.257 mg/kg 0.146 0.42 J

Phenanthrene 0.256 mg/kg 0.00358 0.0168

Pyrene 1.5 mg/kg 0.00555 0.0168

I
I
I
I
I
I
I

I
I
I
I
I
I
I

Analysis: 8270C

Compound

Sample Date: 08/15/02 Time: 11:15

Concentration Units MOL MRL Qualifiers

I
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Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

WDL-104-S Depth: 4-6 feet

I
I

Analysis: 160.3

Compound

Dry Weight

Analysis: 160.4

Sample Date: 08/15/02 Time: 12:00

Concentration

59.68

Sample Date: 08/15/02 Time: 12:00

Units

%

MOL

0.01

MRL

0.01

Qualifiers

I

1,2,3,4,6,7,8-HpCDD 6300 pg/g 0.45

1,2,3,4,6,7,8-HpCDF 1100 pg/g 0.45

1,2,3,4,7,8,9-HpCDF 81 pg/g 0.45

1,2,3,4,7,8-HxCDD 58 pg/g 0.92

1,2,3,6,7,8-HxCDD 300 pg/g 0.62

1,2,3,7,8,9-HxCDD 150 pg/g 0.61

1,2,3,4,7,8-HxCDF 220 pg/g 0.52 J

1,2,3,6,7,8-HxCDF 100 pg/g 4.5

2,3,4,6,7,8-HxCDF 83 pg/g 4.5

1,2,3,4,6,7.8,9-0CDD 55000 pg/g 1.8 J

1,2,3,4,6,7,8,9-0CDF 1900 P9/9 0.90

1,2,3,7,8-PeCDD 61 pg/g 0.45

1,2,3,7,8-PeCDF 130 pg/g 0.45

2,3,4,7,8-PeCDF 92 pg/g 0.45

2,3,7,8-TCDD 1000 pg/g 0.22

2,3,7,8-TCDF 190 pg/g 0.12

QualifiersCompound

Total volatile solids

Analysis: 16138

Compound

Concentration

0.00079

Sample Date: 08/15/02 Time: 12:00

Concentration

Units

Units

MOL

MOL

MRL

MRL Qualifiers

I
I
I
I
I
.1

, .
<:-'

Aluminum 6520 mglkg 2.85 31.7

Barium 108 mg/kg 0.0633 1.58

Calcium 18100 mg/kg 2.12 317

Cobalt 19.4 mg/kg 0.158 1.58

Copper 158 mg/kg 0.729 3.17

Iron 39100 mg/kg 0.253 31.7

Magnesium 19300 mg/kg 3.45 317

Manganese 3740 mg/kg 0.95 3.17

Molybdenum 306 mg/kg 0.507 3.17

Potassium 486 mg/kg 28.5 317

Silver 2.98 mg/kg 0.253 3.17

Sodium 2250 mglkg 54.1 317

Ammonia (as N)

Analysis: 350.2

Compound

Analysis:

Compound

6010

Sample Date: 08/15/02 Time: 12:00

Concentration Units MOL MRL Qualifiers

310 mglkg 3 3

Sample Date: 08/15/02 Time: 12:00

Concentration Units MOL MRL Qualifiers

I
I
I
I
I
I
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Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

WDL-104-S Depth: 4-6 feet

4,4'-000 1.32 mg/kg 0.161 0.161

4,4'-DDE 0.536 mg/kg 0.161 0.161

Dieldrin 0.423 mg/kg 0.161 0.161

Analysis: 7471 Sample Date: 08/15/02 Time: 12:00

Compound Concentration Units MOL MRL Qualifiers

Mercury 0.515 mg/kg 0.0196 0.0299

Analysis: 8081A Sample Date: 08/1.5/02Time: 12:00

Compound Concentration Units MOL MRL Qualifiers

Arsenic 28.8 mg/kg 0.172 1.58

Cadmium 3.06 mg/kg 0.0112 0.792

Chromium 640 mg/kg 0.0561 1.58

Lead' 982 mg/kg 0.00713 0.792

Nickel 441 mg/kg 0.0448 1.58

Vanadium 62.7 mg/kg 0.12 1.58

Zinc 705 mg/kg 0.0518 4.75

•
2,4-0 1.41 mg/kg 0.00416 0.0107

2,4-08 0.588 mg/kg 0.003 0.0107

MCPA 1.9 mg/kg 0.00469 0.0107

I
I
I
I
I
I
I
I
I

I

Analysis: 6020

Compound

Analysis: 8151A

Compound

Analysis: 82608

Compound

Sample Date: 08/15/02 Time: 12:00

Concentration

Sample Date: 08/15/02 Time: 12:00

Concentration

Sample Date: 08/15/02 Time: 12:00

Concentration

Units

Units

Units

MOL

MOL

MOL

MRL

MRL

MRL

Qualifiers

Qualifiers

Qualifiers

I
I
I
I
I
I
I
I

1,2-Dichlorobenzene 1.17 mg/kg 0.335 0.67

Naphthalene 0.346 mg/kg 0.335 0.67

Toluene 0.504 mg/kg 0.335 0.67

1,2,4-Trimethylbenzene 1.72 mg/kg 0.335 0.67

1,3,5-Trimethylbenzene 0.797 mg/kg 0.335 0.67

m,p-Xylene 0.71 mg/kg 0.67 1.34
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Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

WDL-104-S Depth: 4-6 feet

Analysis: 8270C

Compound

Sample Date: 08/15/02 Time: 12:00

Concentration Units MOL MRL Qualifiers

I
I

Acenaphthene 0.164 mg/kg 0.0105 0.0212

Benzo(a)anthracene 1.69 mg/kg 0.0265 0.053

Benzo(a)pyrene 3.07 mg/kg 0.0125 0.0212

Benzo{ghi)perylene 2.79 mg/kg 0.0035 0.0212

Benzofluoranthenes 4.78 mg/kg 0.00934 0.0424

2-Chlorophenol 0.52 mglkg 0.0318 0.212

Chrysene 1.99 mg/kg 0.0265 0.053

Dibenzo(a,h)anthracene 2.52 mg/kg 0.00494 0.0212 J

Dibenzofuran 0.0452 mg/kg 0.0246 0.212

1,2-Dichlorobenzene 3.58 mg/kg 0.0219 0.212

1,3-Dichlorobenzene 0.0529 mg/kg 0.0297 0.212

1,4-Dichlorobenzene 0.823 mg/kg 0.0339 0.212 R

2,4-Dichlorophenol 3.61 mg/kg 0.0233 0.212

Bis(2-Ethylhexyl) pthalate 0.289 mg/kg 0.087 0.212 J

Fluoranthene 2.08 mg/kg 0.00991 0.0212 J

Fluorene 0.217 mg/kg 0.00991 0.0212

Indeno(1,2,3-cd)pyrene 3.24 mg/kg 0.0265 0.053 J

2-Methylnaphthalene 0.911 mg/kg 0.0265 0.053

2-Methylphenol 2.13 mg/kg 0.0255 0.212

3 & 4-Methylphenol 0.114 mg/kg 0.0314 0.424 N •
Naphthalene 1.95 mg/kg 0.00993 0.0212

Di-n-butylphthalate 0.304 mg/kg 0.185 0.53 J

Phenanthrene 0.705 mg/kg 0.00452 0.0212

Phenol 6.88 mg/kg 0.0424 0.212

Pyrene 1.8 mg/kg 0.007 0.0212

1,2,4-Trichlorobenzene 0.106 mg/kg 0.0176 0.212

2,4,5-Trichlorophenol 0.0402 mg/kg 0.0382 0.212 N

Analysis: 9030B Sample Date: 08/15/02 Time: 12:00

Compound Concentration Units MOL MRL Qualifiers

Sulfide 210 mg/kg 2 2

Analysis: 9060 Sample Date: 08/15/02 Time: 12:00

Compound Concentration Units M.OL MRL Qualifiers

Total Organic Carbon 33900 mg/kg 513 1280

Analysis: 02216-90 Sample Date: 08/15/02 Time: 12:00

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 44.3 % 0.10

I
I
I
I
I
I

I
I
I
I
I
I
I
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1,2,3,4,6,7,8-HpCDD 52 pglg 0.35

1,2,3,4,6,7,8-HpCDF 53 pglg 0.35

1,2,3,4,6,7,8,9-0CDD 550 pglg 1.4

1,2,3,4,6,7,8,9-0CDF 75 pg/g 0.70

1,2,3,7,8-PeCDF 7.4 pg/g 0.35 ..

2,3,7,8-TCDD 70 pg/g 0.17

2,3,7,8-TCDF 10 pg/g 0.093

Analysis: 160.3 Sample Date: 08/15/02 Time: 12:90

Compound Concentration Units MOL MRL Qualifiers

Dry Weight 69.50 % 0.01 0.01

Analysis: 160.4 Sample Date: 08/15/02 Time: 12:00

Compound Concentration Units MOL MRL Qualifiers

Total volatile solids 3.7 % 0.1 0.1

Analysis: 16138 Sample Date: 08/15/02 Time: 12:00

Compound Concentration Units MOL MRL Qualifiers

Arsenic 46.4 mg/kg 0.134 1.24

Chromium 44 mglkg 0.0438 1.24

Lead 345 mg/kg 0.00557 0.619

Nickel 45.2 mg/kg 0.035 1.24

Vanadium 80.3 mg/kg 0.0941 1.24

Zinc 103 mg/kg 0.0405 3.71

Aluminum 10600 mg/kg 2.23 24.8

Barium 89.6 mg/kg 0.0495 1.24

Calcium 3990 mg/kg 1.66 248

Cobalt 18.6 mg/kg 0.124 1.24

Copper 36.2 mg/kg 0.57 2.48

Iron 22300 mg/kg 0.198 24.8

Magnesium 3040 mg/kg 2.7 248

Manganese 247 mg/kg 0.743 2.48

Molybdenum 32 mg/kg 0.396 2.48

Potassium 695 mg/kg 22.3 248

Silver 0.391 mg/kg 0.198 2.48

Sodium 2090 mg/kg 42.3 248

12131/2002
0-61M-10703-01T59
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QualifiersMRLMOLUnitsConcentration

Sample Date: 08/15/02 Time: 12:00

Sample Date: 08/15102Time: 12:00

Concentration Units MOL MRL Qualifiers

170 mg/kg 2 2 I
Sample Date: 08/15/02 Time: 12:00

Concentration Units MOL MRL Qualifiers

Compound

Compound

Compound

Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

Ammonia (as N)

Analysis: 6020

Analysis: 6010

Analysis: 350.2

WDL-104-S Depth: 6-7.5 feet

RPAC
Remaining Remedial Investigation Technical Memorandum
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2,4-0 1.5 mg/kg 0.00322 0.00826,

2,4-06 0.437 mg/kg 0.00232 0.00826

MCPA 1.78 mg/kg 0.00363 0.00826

Chlorobenzene 0.846 mg/kg 0.274 0.549

1,2-Dichlorobenzene 4.08 mg/kg 0.274 0.549

1,3-Dich,lorobenzene 0.397 mg/kg 0.274 0.549

1,4-Dichlorobenzene 1.55 mg/kg 0.274 0.549

n-Propylbenzene 0.386 mg/kg 0.274 0.549

1,2,4-Trichlorobenzene 1.42 mg/kg 0.274 0.549

1,2,4-Trimethyl benzene 1.49 mg/kg 0.274 0.549

1,3,5-Trimethylbenzene 0.409 mg/kg 0.274 0.549

Table 5

Final Validated Sediment Results, Detections Only
RPAC - Portland Site

Sample Date: 08/15/02 Time: 12:00

Concentration Units MOL MRL Qualifiers

0.345 mg/kg 0.018 0.0274

Sample Date: 08/15/02 Time: 12:00

Concentration Units MOL MRL Qualifiers

0.235 mg/kg 0.135 0.135 N

Sample Date: 08/15/02 Time: 12:00

Concentration Units MOL MRL Qualifiers

I
I

S·
~:I....,-. ~.,

I
I
I
I
,I
I
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I
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I
I
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I
I
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QualifiersMRLMOLUnitsConcentration

Sample Date: 08/15/02 Time: 12:00

Compound

Compound

WDL-104-S Depth: 6-7.5 feet

Analysis: 7471

Compound

Mercury

Analysis: 8081A

Compound

4,4'-000

Analysis: 8151A

Analysis: 82608
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WDL-104-5 Depth: 6-7.5 feet

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

I
I
I Analysis: 8270C Sample Date: 08/15/02 Time: 12~00

QualifiersMRLMOLUnitsConcentrationCompound

Analysis: 90308 Sample Date: 08/15/02 Time: 12:00

Compound Concentration Units MOL MRL Qualifiers

Sulfide 110 mg/kg 2 2

Analysis: 9060 Sample Date: 08/15/02 Time: 12:00

Compound Concentration Units MOL MRL Qualifiers

Total Organic Carbon 14000

Analysis: 02216-90 Sample Date: 08/15/02 Time: 12:00

Compound Concentration Units MOL MRL Qualifiers

Percent moisture 28.3 % 0.10

Acenaphthene 1.79 mg/kg 0.0945 0.191

Acenaphthylene 0.275 mg/kg 0.0833 0.191

Anthracene 2.53 mg/kg 0.0481 0.191

Benzo(a)anthracene 2.63 mg/kg 0.239 0.477

Benzo(a)pyrene 2.33 mg/kg 0.112 0.191

Benzo(ghi)perylene 1.05 mg/kg 0.0315 0.191

Benzofluoranthenes 3.25 mg/kg 0.084 0.382

Chrysene 2.82 mg/kg 0.239 0.477

1,2-Dichlorobenzene 69.6 mg/kg 0.197 1.91

1,3-Dichlorobenzene 2.65 mg/kg 0.267 1.91

l,4-Dichlorobenzene 18.7 mg/kg 0.306 1.91

2,4-Dichlorophenol 2.32 mg/kg 0.21 1.91

Fluoranthene 3.43 mg/kg 0.0892 0.191 J

Fluorene 2.64 mg/kg 0.0892 0.191

Indeno(1,2,3-cd)pyrene 2.17 mg/kg 0.239 0.477 J

2-Methylnaphthalene 1.56 mg/kg 0.239 0.477

2-Methylphenol 6.22 mg/kg 0.229 1.91

3 & 4-Methylphenol 0.398 mg/kg 0.283 3.82 N

Naphthalene 0.867 mg/kg 0.0894 0.191 •
Phenanthrene 5.71 mg/kg 0.0407 0.191

Pyrene 5.05 mg/kg 0.063 0.191

1,2,4-Trichlorobenzene 2.03 mg/kg 0.158 1.91

I
I

I

I
I

I
I
I
I
I

I
I
I
I
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N Presumptive evidence of analyte presence was detected, but not all identification criteria were met. The presence of the analyte
and the associated numerical concentration are both uncertain.

R Results for the analyte are unusable due to serious deficiencies in the sample analysis. The "presence or absence of the analyte
cannot be verified.

Definitions

Analytical Qualifiers

I
I

("I<~~:.

I
I
I
I
I
I

/.~I
....,

I
I
I
I
I
I
I
I
I

12/31/2002
0-61M-10703-01T59

Page 54 of 54

Method Reporting Limit

Method Detection Limit

picograms per gram (ppt)

milligrams per kilogram (ppm)

MRL

Table 5
Final Validated Sediment Results, Detections Only

RPAC - Portland Site

MOL

pg/g

mg/kg

J The analyte was positively identified, but the associated concentration is an estimate.

U The analyte was not detected above the method detection limit or quantitation limit. In the case of blank contamination, the
analyte is considered to be less than the stated result.

RPAC
Remaining Remedial Investigation Technical Memorandum
K:\ 10000110700\10703\T59\RRI-TM\Tables\Table 5 - Sediment.pdf
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TABLE 6
Final Validated Surface Water Results, Detections Only

RPAC - Portland Site

I
I
I

WDL-101-W
Analysis: 150.1

Compound

Sample Date: 08/13/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

I
pH

Analysis: 160.2

7.80 SU

Sample Date: 08/13102 Time: 09:30

Total suspended solidsI Analysis: 16138

Concentration Units

75 mg/l

Sample Date: 08/13/02 Time: 09:30

MOL

10

MRL

10

Qualifiers

1,2,3,4,6,7,8-HpCDD 780 pg/l 11

1,2,3,4,6,7,8-HpCDF 380 pg/l 19 J

1,2,3,4,6,7,8,9-0CDD 4300 pg/l 36

1,2,3,4,6,7,8,9-0CDF 1100 pg/l 61

2,3,7,8-TCDD 340 pg/l 3.1 J

2,3,7,8-TCDF 67 pg/l 1.2

Analysis: 23408 Sample Date: 08/13/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

Hardness 89 mg/l 0.01 0.01

Analysis: 300.0 Sample Date: 08/13/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers •
Chloride 99.9 mgll 3

ISulfate 83.3 mg/l 3

Analysis: 310.1 Sample Date: 08/13/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

Alkalinity 270 mg/l 5 5

Analysis: 6010 Sample Date: 08/13/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

Aluminum 1.59 mg/l 0.009 0.1

Antimony 0.0462 mg/l 0.009 0.05

Barium 0.0468 mg/l 0.0002 0.005

Boron 5.04 mg/l 0.0675 0.2

Calcium 22.5 mg/l 0.0067 1

Cobalt 0.0011 mg/l 0.0005 0.005

Copper 0.0203 mg/l 0.0023 0.01

Iron 3.58 mg/l 0.0008 0.1

Magnesium 6.7 mg/l 0.0109 1

Manganese 0.355 mg/l 0.003 0.01

Molybdenum 6.06 mg/l 0.0016 0.01

Potassium 16.3 mg/l 0.0899 1

Silicon dioxide 12 mg/l 0.0075 0.05

Sodium 219 mg/l 0.171 1

12131/2002
0-61M-10703-01T59

Page 1 of 9

QualifiersMRLMOLUnitsConcentrationCompound

RPAC'

Remaining Remedial Investigation Technical Memorandum
K:110000110700110703IT59IRRI-TMITablesITable 6 - Surface Water.pdf
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I

I
I
I

I

I
I

I
I

I
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Anthracene 0.123 ug/l 0.0144 0.0958 N

2,4-Dichlorophenol 0.212 ug/l 0.144 0.958

Bis(2-Ethylhexyl) pthalate 1.24 ugll 0.623 0.958 J

Fluoranthene 0.156 ug/I 0.0182 0.0958

Analysis: 8081A Sample Date: 08/13/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

Endosulfan I 0.0127 N

Heptachlor epoxide 0.0242 J

Analysis: 8151A Sample Date: 08/13/02 Time: 09:30

Compound Concentration Units MOL MRL Qualifiers

TABLE 6
Final Validated Surface Water Results, Detections Only

RPAC - Portland Site

2,4-0 1.85 ugll 0.0448 0.143

2,4-DB 1.09 ug/l 0.0516 0.143

MCPA 0.817 ugll 0.0263 0.0951

MCPP 6.35 ugll 0.0352 0.0951

2,4,5-TP(Silvex) 0.276 ugll 0.0191 0.0951

I
I

/<:~.-:

I
I
I
I
I
I
I

." ··1
~::: ".:.:.:.'.

I
I
I
I
I
,I
I
I
I

12131/2002
0-61M-10703-0rr59

Page 2 of 9

QualifiersMRLMOLUnitsConcentration

Sample Date: 08/13/02 Time: 09:30

Sample Date: 08/13/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

7.26 ug/l 2.5 5

Sample Date: 08/13/02 Time: 09:30

Concentration Units MOL MRL Qualifiers

6020

82608

8270C

Compound

Compound

Compound

Acetone

Analysis:

Arsenic 0.0222 mgll 0.000109 0.001

Cadmium 0.00113 mg/l 0.0000071 0.0005

Chromium 0.0282 mg/I 0.0000354 0.001

Lead 0.141 mg/I 0.0000045 0.0005

Nickel 0.0673 mg/l 0.0000283 0.001

Vanadium 0.0259 mg/I 0.000076 p.001

Zinc 0.0689 mg/l 0.0000327 0.003

Analysis:

Analysis:

WDL-101-W

RPAC
Rernalninq Remedial Investigation Technical Memorandum
K:\10000\10700\10703\T59\RRI-TM\Tables\Table 6 - Surface Water.pdf
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TABLE 6
Final Validated Surface Water Results, Detections Only

RPAC - Portland Site

WDL-102-W
Analysis: 150.1 Sample Date: 08/13/02 Time: 11:30

Compound Concentration Units MOL MRL Qualifiers

pH 9.30 SU

Analysis: 160.2 Sample Date: 08/13/02 Time: 11:30

1,2,3,4,6,7,8,9-0CDD

Total suspended solids

Sample Date: 08/13/02 Time: 11:30

Sample Date: 08/13/02 Time: 11:30

MRL Qualifiers

10

MRL Qualifiers

J

MRL Qualifiers

0.01

MRL Qualifiers

3

3

MRL Qualifiers

5 I'

MRL Qualifiers

5

36

10

0.01

MOL

MOL

MOL

MOL

MOL

MOL

pgll

mgl1

mg/l

mg/l

mg/l

mgtl

Units

Units

Units

Units

Units

Units

35

170

570

85.2

79.8

37

Concentration

Concentration

Concentration

Concentration

Concentration

Concentration

Sample Date: 08/13/02 Time: 11:30

Sample Date: 08/13/02 Time: 11:30

Sample Date: 08/13/02 Time: 11:30

6010

23408

310.1

300.0

16138

Compound

Compound

Alkalinity

Compound

Sulfate

Chloride

Compound

Compound

Hardness

Co'!'pound

Analysis:

Analysis:

Analysis:

Analysis:

Analysis:

Aluminum 0.352 mg/l 0.009 0.1

Antimony 0.0322 mgll 0.009 0.05

Barium 0.0179 mg/l 0.0002 0.005

Boron 3.94 mg/l 0.0675 0.2

Calcium 9.17 mg/l 0.0067 1

Copper 0.0105 mg/l 0.0023 0.01

Iron 0.539 mg/l 0.0008 0.1

Magnesium 3.5 mg/l 0.0109 1

Manganese 0.0614 mgtl 0.003 0.01

Molybdenum 5.16 mgll 0.0016 0.01

Potassium 12.8 mg/l 0.0899 1

Silicon dioxide 3.25 mgl1 0.0075 0.05

Sodium 167 mg/I 0.171 1

RPAC
Remaining Remedial Investigation Technical Memorandum
K:11 0000\1 0700110703IT59\RRI-TMITablesITable 6 - Surface Water. pdf
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TABLE 6
Final Validated Surface Water Results, Detections Only

RPAC - Portland Site

Sample Date: 08/13/02 Time: 11:30

WDL-102-W
Analysis: 6020

Compound Concentration Units MOL MRL

I
I

(I
Qualifiers

2,4-0 0.614 ug/l 0.0452 0.144

2,4-DS 0.355 ug/l 0.0521 0.144

MCPP 3.38 ug/l 0.0355 0.096

Arsenic 0.0167 mg/l 0.000109 0.001

Cadmium 0.000832 mg/l 0.0000071 0.0005

Chromium 0.00915 mg/l 0.0000354 0.001

Lead 0.00472 mg/l 0.000045 0.0005

Nickel 0.028 mg/l 0.0000283 0.001

Vanadium 0.0271 mg/l 0.000076 p.001

Zinc 0.0175 mg/l 0.0000327 0.003

I
I

I

I
I

I

MRL Qualifiers

J,N

J,N

MRL QualifiersMOLUnits

0.0105

0.0105

Concentration

Concentration

Sample Date: 08/13/02 Time: 11:30

Sample Date: 08/13/02 Time: 11:30

8081A

8151A

beta-SHC

Compound

Heptachlor epoxide

Compound

Analysis:

Analysis:

Analysis: 82608 Sample Date: 08/13/02 Time: 11:30

Compound Concentration Units MOL MRL Qualifiers

Acetone 5.69 ug/l 2.5 5

Analysis: 8270C Sample Date: 08/13/02 Time: 11:30

Compound Concentration Units MOL MRL Qualifiers

2,4-Dichlorophenol 0.25 ugll 0.143 0.956

I
I
I
I
I
I

RPAC
Remaining Remedial Investigation Technical Memorandum
K:\10000\10700\10703\T59\RRI-TM\Tables\Table 6 - Surface Water.pdf
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TABLE 6

Final Validated Surface Water Results, Detections Only
RPAC - Portland Site

WDL-103-W
Sample Date: 08/13/02 Time: 12:15

I
I
I Analysis:

Compound

150.1

Concentration Units MOL MRL Qualifiers

I
pH

Analysis: 160.2

9.31 SU

Sample Date: 08/13/021ime: 12:15

Chloride 78.5 mgll 1 3

Nitrate 0.18 mg/l 0.1 0.3

Sulfate 85.2 mg/l 1 3

Analysis: 310.1 Sample Date: 08/13/02 Time: 12:15

Compound Concentration Units MOL MRL Qualifiers

Alkalinity 170 mg/l 5 5

Analysis: 6010 Sample Date: 08/13102 Time: 12:15

Compound Concentration Units MOL MRL Qualifiers

Aluminum 0.623 mgll 0.009 0.1

Antimony 0.0262 mg/l 0.009 0.05

Barium 0.0234 mg/l 0.0002 0.005

Boron 4.15 mg/l 0.0675 0.2

Calcium 11.9 mg/l 0.0067 1

Copper 0.0123 mg/l 0.0023 0.01

Iron 0.973 mg/l 0.0008 0.1

Magnesium 3.73 mg/l 0.0109 1

Manganese 0.086 mg/l 0.003 0.01

Molybdenum 5.4 mg/l 0.0016 0.01

Potassium 13.6 mg/l 0.0899 1

Silicon dioxide 4.82 mg/l 0.0075 0.05

Sodium 177 mg/l 0.171 1

MOL MRL Qualifiers

5 5

MOL MRL Qualifiers

0.01 0.01

MOL MRL QualifiersUnitsConcentration

Concentration Units

Concentration Units

Sample Date: 08/13/02 Time: 12:15

34 mg/l
------

Sample Date: 08/13/02 Time: 12:15

6020

23408

Compound

Hardness

Total suspended solids

Compound

Compound

Analysis:

Analysis: 300.0

Analysis:

45 mg/l
-------------------'--------

Sample Date: 08/13/02 Time: 12:15

I

I

I

I

I\: ....

I

I
I

I

I

Arsenic 0.0174 mg/l 0.000109 0.001

Cadmium 0.000961 mg/l 0.0000071 0.0005

Chromium 0.0143 mgtl 0.0000354 0.001

Lead 0.0787 mg/l 0.0000045 0.0005

Nickel 0.0358 mgtl 0.0000283 0.001

Vanadium 0.0283 mg/l 0.000076 0.001

Zinc 0.0443 mgtl 0.0000327 0.003

I
I
I

Compound Concentration Units MOL MRL Qualifiers

I
RPAC
Remaining Remedial Investigation Technical Memorandum
K:110000110700\10703IT59IRRI-TMITables\Table 6 - Surface Water.pdf
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Analysis: 82608 Sample Date: 08/13/02 Time: 12:15

Compound Concentration Units MOL MRL Qualifiers

Acetone 6.48 ug/l 2.5 5

Analysis: 8270C Sample Date: 08/13/02 Time: 12:15

Compound Concentration Units MOL MRL Qualifiers

I 2,4-Dichlorophenol 0.197 ug/l 0.144 0.957

TABLE 6
Final Validated Surface Water Results, Detections Only

RPAC - Portland Site

2,4-D 0.755 ug/l 0.045 0.143

2,4-D8 0.812 ug/l 0.0518 0.143

MCPP 3.76 ug/l 0.0354 0.0955

2,4,5-TP(Silvex) 0.172 ug/l 0.0192 0.0955

WDL-103-W

I
I
til':.t· .'

I
I
I
I
I
I

..::1
, ','

~ .-, ······'1.- ' ......

'I
I
I
I
I

QualifiersMRLMOLUnitsConcentration

Sample Date: 08/13/02 Time: 12:158151A

Compound

Analysis:

I
I

RPAC
Remaining Remedial Investigation Technical Memorandum
K:110000110700\10703IT59IRRI-TMITablesITable 6 - Surface Water.pdf
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I
I

TABLE 6
Final Validated Surface Water Results, Detections Only

RPAC - Portland Site

NDP-101-W
Sample Date: 08/13/02 lime: 15:45I Analysis:

Compound

150.1

Concentration Units MOL MRL Qualifiers

I
pH

Analysis: 160.2

6.54 SU

Sample Date: 08/13/02 lime: 15:45

Total suspended solidsI
Co~pound

Analysis: 16138

Concentration Units

93 mg/l

Sample Date: 08/13/02 lime: 15:45

MOL

10

MRL

10

Qualifiers

1,2,3,4,6,7,8,9-0CDD

Concentration Units

820 pg/l

Sample Date: 08/13/02 Time: 15:45

Qualifiers

Qualifiers

0.01

MRL

MRL

36

0.01

MOL

MOL

mg/l

Units

110

Concentration

23408

Compound

Compound

Hardness

Analysis:

I
I

Analysis: 6010

I
I

Analysis:

Compound

Chloride

Sulfate

Analysis:

Compound

Alkalinity

300.0

310.1

Sample Dafe: 08/13/02 lime: 15:45

Concentration

14

1.56

Sample Date: 08/13/02 Time: 15:45

Concentration Units

Sample Date: 08/13/02 lime: 15:45

MDL

5

MRL

5

Qualifiers

Qualifiers-----,,
Aluminum 1.78 mg/l 0.009 0.1

Barium 0.0964 mg/l 0.0002 0.005

Boron 0.121 mg/l 0.0675 0.2

Calcium 27.2 mg/l 0.0067 1

Cobalt 0.00952 mg/l 0.0005 0.005

Copper 0.0111 mg/l 0.0023 0.01

Iron 22.3 mg/l 0.0008 0.1

Magnesium 9.38 mg/l 0.0109 1

Manganese 2.66 mg/l 0.003 0.01

Molybdenum 0.0441 mg/l 0.0016 0.01

Potassium 2.27 mg/l 0.0899 1

Silicon dioxide 35.4 mgll 0.0075 0.05

Sodium 25.3 mg/l 0.171 1

I
I
I
I
I

Compound Concentration Units MOL MRL Qualifiers

I
I
I

RPAC'

Remaining Remedial Investigation Technical Memorandum
K:110000110700110703IT59IRRI-TMITablesITable 6 - Surface Water.pdf
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TABLE 6

Final Validated Surface Water Results, Detections Only
RPAC - Portland Site

Sample Date: 08/13/02 Time: 15:45

NDP-101-W
Analysis: 6020

Compound Concentration Units MOL MRL Qualifiers

I

Acetone 2.95 ug/I 2.5 5

Benzene 1.47 ug/I 0.5 1

Naphthalene 5.89 ug/I 0.5 1

Toluene 0.563 ug/I 0.5 1

Analysis: 8151A Sample Date: 08/13/02 Time: 15:45

Compound Concentration Units MOL MRL Qualifiers

MCPP 0.35 ug/I 0.0359 0.0971

Analysis: 82608 Sample Date: 08/13/02 Time: 15:45

Compound Concentration Units MOL MRL Qualifiers

Arsenic 0.0116 mgll 0.000109 0.001 J

Cadmium 0.000016 mg/I 0.0000071 0.0005

Chromium 0.00404 mgll 0.0000354 0.001

Lead 0.00527 mgll 0.0000045 0.0005

Nickel 0.00441 mgll 0.0000283 0.001

Vanadium 0.021 mg/I 0.000076 0.002 J

Zinc 0.0345 mg/I 0.0000327 0.003

Analysis: 8270C Sample Date: 08/13/02 Time: 15:45

I
I
I
I
I
I

Acenaphthene 9.53 ug/I 0.0154 0.0961

Anthracene 0.184 ug/I 0.0144 0.0961

Benzo(a)anthracene 0.141 ugll 0.0423 0.0961

Benzo(ghi)perylene 0.163 ug/I 0.0327 0.0961

Benzofluoranthenes 0.453 ug/I 0.0365 0.192

Chrysene 0.25 ug/I 0.024 0.0961

Dibenzofuran 1.01 ug/I 0.134 0.961

Fluoranthene 1.59 ug/I 0.0183 0.0961

Fluorene 1.16 ug/I 0.0134 0.0961

Indeno(1,2,3-cd)pyrene 0.136 ug/I 0.0288 0.0961

Pyrene 1.57 ug/I 0.0134 0.0961

Compound Concentration Units MOL MRL Qualifiers

I
I
I
I
I
I

RPAC
Remaining Remedial Investigation Technical Memorandum
K:\l 0000\10700\1 0703\T59\RRI-TM\Tables\Table 6 - Surface Water.pdf
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TABLE 6

Final Validated Surface Water Results, Detections Only
RPAC - Portland Site

Definitions

Estimated concentration that is greater than the MOL but less 'than the MRL.

I
I

MOL

MRL

mgtl -

ugtl

Method Detection Limit

Method Reporting Limit

milligrams per liter (ppm)

micrograms per liter (ppb)

I
pgll picograms per liter (ppq)

Analytical Qualifiers

N Presumptive evidence of analyte presence was detected, but not all identification criteria were met. The presence of the analyte
and the associated numerical concentration are both uncertain.

U The analyte was not detected above the method detection limit or quantitation limit. In the case of blank contamination, the
analyte is considered to be less than the stated result.

I
I
I

I
I
I
I
I
I
I

J

R

The analyte was positively identified, but the associated concentration is an estimate.

Results for the analyte are unusable due to serious deficiencies in the sample analysis. The presence or absence of the analyte
cannot be verified.

I
I

RPAC
Remaining Remedial Investigation Technical Memorandum
K:l10000110700\10703IT59\RRI-TMITables\Table 6 - Surface Water.pdf

12131/2002

0-61M-10703-01T59
Page 9 of 9

scoEPA00007146



I
1

Table 7

Final Validated Soil Results, Detections Only
RPAC - Portland Site

HDD-101 Depth: 0.5-1.5 feet

I' Analysis: 6010 Sample Date: 08/16/02 Time: 08}0

Aluminum 19400 mg/kg 2.13 23.7

Barium 156 mg/kg 0.0474 1.18

Beryllium 0.631 mg/kg 0.0474 0.474

Calcium 3570 mg/kg 1.59 237

Cobalt 21 mg/kg 0.118 1.18

Copper 29.6 mg/kg 0.545 2.37

Iron 41000 mg/kg 0.189 23.7

Magnesium 6500 mg/kg 2.58 237

Manganese 336 mg/kg 0.71 2.37

Molybdenum 12.5 mg/kg 0.379 2.37.

Potassium 1940 mg/kg 21.3 237

Sodium 444 mg/kg 40.5 237

1
I
I
I

Compound Concentration Units MOL MRL Qualifiers

QualifiersMRLMOLUnitsConcentration

Sample Date: 08/16/02 Time: 08:30

Compound

Analysis: 82608 Sample Date: 08/16/02 Time: 08:30

Compound Concentration Units MOL MRL Qualifiers

Toluene 0.000749

Trichlorofluoromethane 0.00307 J

Analysis: 8290 Sample Date: 08/16102Time: 08:30

Compound Concentration Units MOL MRL Qualifiers

Analysis: 6020

Arsenic 11.8 mg/kg 0.129 1.18

Chromium 25.2 mg/kg 0.0419 1.18

Lead 18.8 mg/kg 0.0053 0.592

Nickel 22 mg/kg 0.0335 1.18

Vanadium 108 mg/kg 0.09 1.18 •
Zinc 107 mg/kg 0.0387 3.55

I
I

~;!i

I
I
I
I

1,2,3,4,6,7,8-HpCDD 26 pg/g J

1,2,3,4,6,7,8-HpCDF 4.1 pg/g J

1,2,3,4,6,7,B,9-0CDD 240 pg/g J

1,2,3,4,6,7,8,9-0CDF 11 pg/g J

2,3,7,B-TCDD 1.2 pg/g J

2,3,7 ,8-TCDF 0.99 pg/g J

I
Analysis: D 2216-90

Compound

Sample Date: 08/16/02 Time: 08:30

Concentration Units MOL MRL Qualifiers

I
Percent moisture 14.9 % J

I
RPAC
Remaining Remedial Investigation Technical Memorandum
K:\10000\10700\10703\T59\RRI-TM\Tables\Table 7 - Soil.pdf
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Table 7
Final Validated Soil Results, Detections Only

RPAC - Portland Site

HDD-102 Depth: 0.2'-1.5 feet

Analysis: 6010

Compound

Sample bate: 08/16/02 Time: 10:30

Concentration Units MOL MRL

I

Qualifiers

Aluminum 14700 mg/kg 2,06 22.9

Barium 177 mg/kg 0,0458 1.15

Calcium 3040 mg/kg 1.53 229

Cobalt 11.8 mg/kg 0.115 1.15

Copper 35.5 mg/kg 0.527 2.29

Iron 35100 mg/kg 0.183 '22.9

Magnesium 4020 mg/kg 2.5 229

Manganese 284 mg/kg 0.687 2.29

Molybdenum 15 mg/kg 0.366 2.29

Potassium 1310 mg/kg 20.6 229

Sodium 89.9 mg/kg 39.1 229

Analysis: 6020 Sample Date: 08/16/02 Time: 10:30

I
I
I
I

Analysis: 7471 Sample Date: 08/16/02 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

Mercury 0.284 mg/kg 0.0118 0.0179

Analysis: 8081A Sample Date: 08/16/02 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

I
I

I
I
I
I
I
I

( I
I

d
I

12131/2002
0-61M-10703-01T59
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QualifiersMRLMDLUnitsConcentrationCompound

RPAC
Remaining Remedial Investigation Technical Memorandum
K:11 000011070011 0703IT59IRRI-TMITablesITable 7 - Soil.pdf

Arsenic 46.5 mg/kg 0.124 1.15

Chromium 32.9 mg/kg 0.0405 1.15

Lead 43.6 mg/kg 0.00515 0.573

Nickel 20.1 mg/kg 0.0324 1.15

Vanadium 101 mg/kg 0.087 1.15

Zinc 90.7 mg/kg 0.0374 3.44

Analysis: 8151A Sample Date: 08/16/02 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

2,4-D 0.0229 mg/kg 0.00279 0.00715

Analysis: 82608 Sample Date: 08/16/02 Time: 10:30

Compound Concentration Units MOL MRL Qualifiers

Trichlorofluoromethane 0.0039

4,4'-000 0.348 mg/kg 0.0433 0.0433

4,4'-DDE 0.0395 mg/kg 0.00217 0.00217

4,4'-DDT 0.801 mg/kg 0.0433 0.0433

Dieldrin 0.00475 mg/kg 0.00217 0.00217 N

Endosulfan sulfate 0.00357 mg/kg 0.00217 0.00217 N

Endrin Ketone 0.00495 mg/kg 0.00217 0.00217

Heptachlor epoxide 0.00141 mg/kg 0:00108 0.00108 N

scoEPA00007148
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Table 7
Final Validated Soil Results, Detections Only

RPAC - Portland Site

HDD-102 Depth: 0.2-1.5 feet

Acenaphthylene 0.0339 mg/kg 0.0064 0.0147 J

Anthracene 0.0254 mg/kg 0.0037 0.0147

Benzo(a)anthracene 0.0671 mg/kg 0.00896 0.0294

Benzo(a)pyrene 0.201 mg/kg 0.00862 0.0147 J

Benzo(ghi)perylene 0.13 mg/kg 0.00242 0.0147

Benzofiuoranthenes 0.231 mg/kg 0.00646 0:0294

Benzoic acid 0.327 mg/kg 0.0499 0.734 J

Chrysene 0.149 mg/kg 0.00862 0.0294

Dibenzo(a,h)anthracene 0.0328 mg/kg 0.00342 0.0147

Fluoranthene 0.211 mg/kg 0.00686 0.0147

Indeno(1,2,3-cd)pyrene 0.126 mg/kg 0.00342 0.0147

2-Methylnaphthalene 0.0241 mg/kg 0.00229 0.0147 J

Naphthalene 0.0452 mg/kg 0.00687 0.0147 J

Phenanthrene 0.0891 mg/kg 0.00313 0.0147

Pyrene 0.272 mg/kg 0.00485 0.0147

1,2,3,4,6,7,8-HpCDD 240 pg/g J

1,2.3,4,6,7,8-HpCDF 200 pg/g J •
1,2,3,4,7,8,9-HpCDF 44 pg/g J

1,2,3,6,7,8-HxCDD 13 pg/g J

1,2,3,7,8,9-HxCDD 6.4 pg/g J

1,2,3,4,7,8-HxCDF 160 pg/g J

1,2,3,6,7,8-HxCDF 50 pg/g J

2,3,4,6,7,8-HxCDF 9.80 pg/g J

1,2,3,4,6,7,8,9-0CDD 2800 pg/g J

1,2,3,4,6,7 ,8,9-0CDF 400 pg/g J

1,2,3,7,8-PeCDF 88 pg/g J

2,3,4,7,8-PeCDF 35 pg/g J

2,3,7,8-TCDD 4.1 pg/g J

2,3,7,8-TCDF 61 pg/g J

I
I
I
I
I
I
I

I
I
I
I
I
I
I

Analysis: 8270C

Compound

Analysis: 8290

Compound

Analysis: D 2216-90

Compound

I Percent moisture

Sample Date: 08/16/02 Time: 10)0

Concentration

Sample Date: 08/16102Time: 10:30

Concentration

Sample Date: 08/16/02 Time: 10:30

Concentration

12.9

Units

Units

Units

%

MOL

MOL

MOL

MRL

MRL

MRL

Qualifiers

Qualifiers

Qualifiers

I
I
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1,2,3,4,6,7,8-HpCDD 38 pg/g J

1,2,3,4,6,7,8-HpCDF 140 pg/g J

1,2,3,4,7,8,9-HpCDF 46 pg/g J

1,2,3,4,7,8-HxCDF 470 pg/g J

1,2,3,6,7,8-HxCDF 140 pg/g J

1,2,3,7,8,9-HxCDF 8.9 pg/g J

2,3,4,6,7,8-HxCDF 19 pg/g J

1,2,3,4,6,7,8,9-0CDD 500 pg/g J

1,2,3,4,6,7,8,9-0CDF 98 pg/g J

1,2,3,7,8-PeCDF 380 pg/g J

2,3,4,7,8-PeCDF 97 pg/g J

2,3,7,8-TCDD 2.8 pg/g J

2,3,7,8-TCDF 56 pg/g J

Table 7
Final Validated Soil Results, Detections Only

RPAC - Portland Site

HDD-102 Depth: 5.5~6 feet

I
I

I
I
I

I

QualifiersMRLMOLUnitsConcentration

Sample Date: 08/16/02 Time: 11:30

Sample Date: 08/16/02 Time: 11:30

Compound

Analysis: 8290

Analysis: D 2216-90

Compound

Percent moisture

Concentration

30.3

Units

%

MOL MRL Qualifiers

J

I

I
I
I
I
I
I
I

RPAC
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Aluminum 26600 mg/kg 2.63 29.2

Barium 152 mg/kg 0.0584 1.46

Beryllium 0.514 mg/kg 0.0584 0.584

Calcium 6960 mg/kg 1.95 292

Cobalt 19.5 mg/kg 0.146 1.46

Copper 55.3 mg/kg 0.671 2.92

Iron 38000 mg/kg 0.233 29.2

Magnesium 6060 mg/kg 3.18 292

Manganese 391 mg/kg 0.875 2.92

Molybdenum 3.69 mg/kg 0.467 2.92.

Potassium 1020 mg/kg 26.2 292

Sodium .1690 mg/kg 49.8 292

Table 7
Final Validated Soil Results, Detections Only

RPAC - Portland Site

HDD-103 Depth: 4-5 feet

Arsenic 6.36 mg/kg 0.158 1.46

Chromium 44.9 mg/kg 0.0516 1.46

Lead 33.5 mg/kg 0.00656 0.729

Nickel 30.1 mg/kg 0.0413 1.46

Vanadium 150 mg/kg 0.111 1.46 •
Zinc 136 mg/kg 0.0477 4.38

Analysis: 7471 Sample Date: 08/16/02 Time: 11:00

Compound Concentration Units MOL MRL Qualifiers

Mercury 0.383 mg/kg 0.0166 0.0252

Analysis: 8081A Sample Date: 08/16/02 Time: 11:00

Compound Concentration Units MOL MRL Qualifiers

4,4'-DDD 0.15 mg/kg 0.00304 0.00304

4,4'-ODE 0.00819 mg/kg 0.00304 0.00304

4,4'-DDT 0.0492 mg/kg 0.00304 0.00304

Carbon disulfide 0.00409 mg/kg 0.00102 0.00204

Chlorobenzene 0.00501 mg/kg 0.00102 0.00204

1,2-Dichlorobenzene 0.00584 mg/kg 0.00102 0.00204

Toluene 0.0012 mg/kg 0.00102 0.00204

Trichlorofluoromethane 0.0033 mg/kg 0.00102 0.00204

I
I
I
I
I
I
I
I
I
I···
I
I
I
I
I
I
I

Analysis: 6010

Compound

Analysis: 6020

Compound

Analysis: 8260B

Compound

Sample Date: 08/16/02 Time: 11:00

Concentration

Sample Date: 08/16/02 Time: 11:00

Concentration

Sample Date: 08/16102 Time: 11:00

Concentration

Units

Units

Units

MOL

MOL

MDL

MRL

MRL

MRL

Qualifiers

Qualifiers

Qualifiers

I
1
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Table 7
Final Validated Soil Results, Detections Only

RPAC - Portland Site

HDD-103 Depth: 4-5 feet

Analysis: 8270C

Compound

Sample Date: 08/16/02 Time: 11:00

Concentration Units MOL MRL Qualifiers

I

Acenaphthene 0.048 mg/kg 0.0103 0.0208

Acenaphthylene 0.0794 mg/kg 0.00905 0.0208

Anthracene 0.0969 mg/kg 0.00523 0.0208 N

Benzo(a)anthracene 0.107 mg/kg 0.0127 0.0415 N

Benzo(a)pyrene 0.0858 mg/kg 0.0122 0.0208 J

Benzo(ghi)perylene 0.132 mg/kg 0.00343 0.0208 N

Benzofluoranthenes 0.188 mg/kg 0.00913 0.0415

Chrysene 0.158 mg/kg 0.0122 0.0415

1,2-Dichlorobenzene 0.624 mg/kg 0.0214 0.208 J

2-Methylnaphthalene 0.114 mg/kg 0.00324 0.0208 J

Naphthalene 0.3 mg/kg 0.00972 0.0208 J

Phenanthrene 0.359 mg/kg 0.00442 0.0208

Pyrene 0.539 mg/kg V.00685 0.0208

Analysis: 8290

Compound

Sample Date: 08/16/02 Time: 11:00

Concentration Units MOL MRL

I
I
I
I
I

Qualifiers

1,2,3,4,6,7 ,8-HpCDD 200 pglg J

1,2,3,4,6,7,8-HpCDF 210 pg/g J

1,2,3,4,7,8,9-HpCDF 920 pglg J

1,2,3,6,7,8-HxCDD 12 pglg J

1,2,3,4,7,8-HxCDF 26 pg/g J

1,2,3,6,7,8-HxCDF 21 pglg J

2,3,4,6,7,8-HxCDF 4.7 pglg J

1,2,3,4,6,7,8,9-0CDD 2800 pg/g J

1,2,3,4,6,7,8,9-0CDF 290 pg/g J

1,2,3,7,8-PeCDF 12 pg/g J

2,3,4,7,8-PeCDF 6.8 pg/g J

2,3,7,8-TCDD 3.3 pg/g J

2,3,7,8-TCDF 9 pg/g J

Analysis: D 2216-90

Compound

I Percent moisture

Sample Date: 08/16/02 Time: 11:00

Concentration

46.1

Units

%

MOL MRL Qualifiers

J

I

I
I
I
I
I
I

RPAC
Remaining Remedial Investigation Technical Memorandum
K:\10000\10700\10703\T59\RRI-TM\Tables\Table 7 - Soil.pdf

12131/2002

0-61M-10703-01T59
Page 6 of 7 I

I
SCOEPA00007152



I
I
I

Table 7
Final Validated Soil Results, Detections Only

RPAC - Portland Site

Definitions

MOL Method Detection Limit

Analytical Qualifiers

I
I
I
I
I
I

I
I
I
I
I
I

MRL

mglkg

pglg

u

N

R

Method Reporting Limit

milligrams per kilogram (ppm)

picograms per gram (ppt)

The analyte was not detected above the method detection limit or quantitation limit. In the case of blank contamination, the
analyte is considered to be less than the stated result.

The analyte was positively identified, but the associated concentration is an estimate.

Presumptive evidence of analyte presence was detected, but not all identification criteria were met. The presence of the analyte
and the associated numerical concentration are,both uncertain.

Results for the analyte are unusable due to serious deficiencies in the sample analysis. The presence or absence of the analyte

cannot be verified.

I
I
I
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TABLE 8
Final Validated Discharge Water and Seepage Meter Results, Detections Only

RPAC - Portland Site

6.92 SU

47 mg/l

290 mg/l

Qualifiers

Qualifiers

Qualifiers

MRL

5

MRL

MRL

MOL

5

MOL

MOL

MOL MRL Qualifiers

5 5

MOL MRL Qualifiers

0.01 0.01

MOL MRL Qualifiers

mgll'

Units

360

30.8

4.71

Concentration Units

Concentration Units

Concentration Units

Concentration Units

Concentration

Concentration Units

Sample Date: 08/13/02 Time: 14:15

Sample Date: 08/13/02 Time: 14:15

Sample Date: 08/13/02 Time: 14:15

Sample Date: 08/13/02 Time: 14:15

Sample Date: 08/13/02 Time: 14:15

Sample Date: 08/13/02 Time: 14:15

CO-22C-01
Analysis: 150.1

Compound

pH

Analysis: 160.2

Compound

Total suspended solids

Analysis: 2340B

Compound

Hardness

Analysis: 300.0

Compound

Chloride

Sulfate

Analysis: 310.1

Compound

Alkalinity

Analysis: 6010

Compound

I
I

I
I
I
I
I

Sarium 0.0569 mg/l 0.0002 0.005 •
Saran 0.0737 mg/! 0.0675 0.2

Calcium 70.8 mg/! 0.0067 1

Cobalt 0.00274 mg/l 0.0005 0.005

Copper 0.045 mg/l 0.0023 0.01

Iron 19.1 mg/l 0.0008 0.1

Magnesium 26.7 mg/l 0.0109 1

Manganese 3.47 mg/! 0.003 0'.01

Molybdenum 0.0136 mg/l 0.0016 0.01

Potassium 4.77 mg/l 0.0899 1

Selenium 0.00408 mg/l 0.0038 0.05

Silicon dioxide 42.6 mg/l 0.0075 0.05

Silver 0.00118 mg/l 0.0008 0.01

Sodium 36.1 mg/l 0.171 1

I
I
I
I Analysis: 6020 Sample Date: 08/13/02 Time: 14:15

I
Compound

Arsenic

Nickel

Concentration

0.00114

0.00223

Qualifiers

J

gamma-SHC (Lindane)
I
I

Analysis:

Compound

delta-SHC

8081A Sample Date: 08/13/02 Time: 14:15

Concentration Units

0.0143

0.00776

Qualifiers

N

RPAC'
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TABLE 8
Final Validated Discharge Water and Seepage Meter Results, Detections Only

RPAC - Portland Site

CO-22C-01

I
I

Acenaphthene 32.5 ug/l 0.0154 0.096 J

Acenaphthylene 0.182 ug/l 0.0144 0.096 J

Anthracene 0.456 ug/l 0.0144 0.096

Dibenzofuran 1.72 ug/l 0.134 0.96

Fluoranthene 2.05 ug/l 0.0182 0.096

Fluorene 6.26 ug/l 0.0134 0.096

Naphthalene 0.688 ug/l 0.0211 0.096

Phenanthrene 0.~43 ug/l 0.0211 0.096

Pyrene 2.09 ug/l 0.0134 0.096 •

Acetone 3.56 ug/l 2.5 5

Benzene 3.15 ug/l 0.5 1

Chlorobenzene 0.605 ug/l 0.5 1

Isopropylbenzene 0.577 ug/l 0.5 1

Naphthalene 13.4 ug/l 0.5 1

Analysis: 8151A

I
I

I

I

I

I

I

QualifiersMRlMOLUnitsConcentration

Sample Date: 08/13/02 Time: 14:15

Concentration Units MOL MRL Qualifiers

0.163 ug/l 0.0355 0.0959

Sample Date: 08/13/02 Time: 14:15

Concentration Units MOL MRL Qualifiers

Sample Date: 08/13/02 Time: 14:158270C

Compound

Compound

Compound

Analysis: 8260B

Analysis:

I MCPP

I
I
I
I
I
I
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TABLE 8
Final Validated Discharge Water and Seepage Meter Results, Detections Only

RPAC - Portland Site

I
CO-22B-01

Analysis: 150.1

Compound

Sample Date: 08/13/02 Time: 15:15

Concentration Units MOL MRL Qualifiers

I
I pH

Analysis: 160.2

6.9 SU

Sample Date: 08/13102 lime: 15:15

Analysis: 300.0

Analysis: 310.1

I Total suspended solids

QualifiersMRL

MOL MRL Qualifiers

5 5

MOL MRL Qualifiers

0.01 0.01

MOL MRL Qualifiers

MOL

Units

43.2

151

160 mg/l

39 mg/l

Concentration Units

Concentration

Concentration Units

Concentration Units

Sample Date: 08/13/02 Time: 15:15

Sample Date: 08/13/02 Time: 15:15

Sample Date: 08/13/02 lime: 15:152340B

Hardness

Compound

Chloride

Sulfate

Compound

Compound

Compound

Analysis:

I

I
I

I

Sample Date: 08/13102 Time: 15:15I
Alkalinity

Analysis:

Compound

6010

200

Concentration

mg/l

Units

5

MOL

5

MRL Qualifiers

I
I
I
I

Aluminum 0.171 mg/l 0.009 0.1 •
Barium 0.0447 mgll 0.0002 0.005

Boron 1.35 mg/l 0.0675 0.2

Calcium 44.2 mg/l 0.0067 1

Copper 0.0116 mg/l 0.0023 0.01

Iron 16 mg/l 0.0008 0.1

Magnesium 12.1 mg/l 0.0109 1

Manganese 2.44 mg/l 0.003 0.01

Molybdenum 0.687 mg/l 0.0016 0.01

Potassium 7.71 mg/l 0.0899 1

Silicon dioxide 42.5 mg/l 0.0075 0.05

Sodium 141 mg/l 0.171 1

Antimony 0.00101 mg/l 0.0000224 0.003

Arsenic 0.00576 mg/l 0.000109 0.001 J

Cadmium 0.000122 mg/l 0.0000071 0.0005

Lead 0.00508 mg/l 0.0000045 0.0005

Nickel 0.00262 mg/l 0.0000283 0.001

Vanadium 0.00889 mg/l 0.000076 0.002 J

Zinc 0.0249 mg/l 0.0000327 0.003

Sample Date: 08/13/02 Time: 15:15

I
I
I

Analysis:

Compound

6020

Concentration Units MOL MRL Qualifiers

I
I
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TABLE 8
Final Validated Discharge Water and Seepage Meter Results, Detections Only

RPAC - Portland Site

CO-22B-01

I
I

Analysis: 8081A

Compound

Sample Date: 08/13/02 Time: 15:15

Concentration Units MOL MRL Qualifiers

Aldrin 0.00407 ug/l 0.00117 0.0102

4,4'-DDE 0.00904 ug/l 0.00397 0.0203 N

Heptachlor epoxide 0.00712 ug/l 0.0038 0.0102 N I

2,4-D 0.591 ug/l 0.0463 "9.148

2,4-D6 0.433 ugll 0.0534 0.148

MCPA 0.157 ug/l 0.0272 0.0984

MCPP 0.689 ug/l 0.0364 0.0984

4-Nitrophenol 0.571 ug/l 0.0459 0.148

Pentachlorophenol 0.157 ug/l 0.0286 0.0984

2,4,5-T 0.305 ugll 0.059 0.197 N

Chlorobenzene 9.18 ug/l 0.5 1

1,2-Dichlorobenzene 0.864 ugll 0.5 1

1,4-Dichlorobenzene 1.24 ug/l 0.5 1

Methylene chloride 0.532 ug/l 0.5 1

Analysis: 8151A

Compound

Analysis: 82608

Compound

Analysis: 8270C

Compound

Sample Date: 08/13/02 Time: 15:15

Concentration Units

Sample Date: 08/13/02 Time: 15:15

Concentration Units

Sample Date: 08/13/02 Time: 15:15

Concentration Units

MOL

MOL

MOL

MRL

MRL

MRL

Qualifiers

Qualifiers

Qualifiers

I
I
I
I
I

Acenaphthene 0.345 ug/l 0.0158 0.099 J

2-Chlorophenol 1.15 ug/l 0.168 0.99

1,2-Dichlorobenzene 0.742 U911 0.158 0.99

1,4-Dichlorobenzene 1.11 ug/l 0.149. 0.99

2,4-Dichlorophenol 10.6 ugll 0.149 0.99

2,4-Dimethylphenol 1.42 ug/l 0.149 0.99

Fluoranthene 0.125 ugll 0.0188 0.099

2-Methylnaphthalene 0.243 ug/l 0.149 0.99

Naphthalene 0.132 ugll 0.0218 0.099

Phenanthrene 0.139 ugll 0.0218 0.099 N

Pyrene 0.104 ugll 0.0139 0.099

2,4,5-Trichlorophenol 0.558 ug/l 0:109 0.99 N

2,4,6-Trichlorophenol 0.453 ugll 0.119 0.99

I
I
I
I
I
I
I
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TABLE 8
Final Validated Discharge Water and Seepage Meter Results, Detections Only

RPAC - Portland Site

I
WR-SM3

Analysis:

Compound

160.2 Sample Date: 09/24/02 Time: 10:00

Concentration Units MOL MRL Qualifiers

Qualifiers

10.08.86

33.2

6.9

Concentration

16138

1,2,3,4,6,7,8,9-OCDD

Compound

Total TCDF

Total suspended solids

Analysis:

11 mg/l
'---------------------'--------

Sample Date: 09/24/02 Time: 10:00

I
I

Aluminum 0.219 mg/l 0.0415 0.100

Calcium 105 mg/l 0.182 1.00

Iron 5.04 mg/l 0.00900 0.100

Magnesium 41.9 mg/l 0.0540 0.100

Potassium 4.62 mg/l 0.114 1.00

Silicon 16.6 mg/l 0.0433 1.00

Sodium 129 mg/l 0.276 10.0

Sample Date: 09/24/02 Time: 10:00

I
I
I

Analysis:

Compound

200.7

Concentration Units MOL MRL Qualifiers

QualifiersMRLMOLConcentration Units

Sample Date: 09/24/02 Time: 10:00

Compound

Analysis: 23408 Sample Date: 09/24/02 Time: 10:00

Compound Concentration Units MOL MRL Qualifiers

Hardness 435 mg/l 0.0791 0.660

Analysis: 300.0 Sample Date: 09/24/02 Time: 10:00

Compound Concentration Units Qualifiers

Chloride 333

Sulfate 3.56

Analysis: 310.1 Sample Date: 09/24/02 Time: 10:00

Compound Concentration Units MOL MRL Qualifiers

Alkalinity 210 mg/l 0.172 10.0

Analysis: 200.8

Antimony 0.00015 mg/l 0.000126 0.00100

Barium 0.118 mg/l 0.0000910 0.00100

Cobalt 0.00573 mg/l 0.0000200 0.00100

Copper 0.0366 mg/l 0.000210 0.00200

Lead 0.00597 mg/l 0.000177 0.00100

Manganese 6.31 mg/! 0.000136 0.0200

Molybdenum 0.024 mg/l 0.000355 0.00500

Nickel 0.00582 mg/l 0.000242 0.00200

Selenium 0.00058 mg/l 0.000566 0.00100

Silver 0.00006 mg/l 0.0000460 0.00100

Thallium 0.00023 mg/l 0.0000310 0.00100

Zinc 0.0951 mg/l 0.00102 0.00500

I
I

I

I
I

I
I

I

I
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TABLE 8
Final Validated Discharge Water and Seepage Meter Results, Detections Only

RPAC - Portland Site

WR-SM3

I
I

Orthophosphorus

Analysis: 365.2

Compound

Analysis:

Compound

Dichlorprop

8151A

Sample Date: 09/24/02 Time: 10:00

Concentration Units MDL MRL Qualifiers

0.00524 mgll 0.00141 0.0100

Sample Date: 09/24/02 Time: 10:00

Concentration Units MDL MRL Qualifiers

0.906 ugll 0.500 1.00

I
I

Definitions

Estimated concentration that is greater than the MOL but less than the MRL. I
MOL Method Detection Limit

mgll milligrams per liter (ppm)

Analytical Qualifiers

MRL

ugll

pgll

u

J

N

R

Method Reporting Limit

micrograms per liter (ppb)

picograms per liter (ppq)

The analyte was not detected above the method detection limit or quantitation limit. In the case of blank contamination, the
analyte is considered to be less than the stated result.

The analyte was positively identified, but the associated concentration is an estimate.

Presumptive evidence of analyte presence was detected, but not all identification criteria were met. The presence of the analyte
and the associated numerical concentration are both uncertain.

Results for the analyte are unusable due to serious deficiencies in the sample analysis. The presence or absence of the analyte
cannot be verified.

I
I
I

.:<1

I
I
I
I
I
I
I
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LETTER OF TRANSMITTAL

TO:

ame6IJ

Wacker Siltronic Corporation Date: February 11, 2003

PO Box 83180
Portland, OR 97283 Job No: 0-61M-10703-0/Task 59

Attn: Cathryn Young

RE: RPAC - Portland Site

WE ARE SENDING YOU: D Attached [RJ Under Separate Cover via US Mail

Copies Dated Description

1 2/4/03 Remaining Remedial Investigation

THESE ARE TRANSMITTED as checked below:

D For Review

REMARKS:

D For Approval [RJ For Your Use D As Requested

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503)639-3400
Fax +1 (503)620-7892 www.amec.com H:,ILorelilYoung TRANSMITTAL.doc
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FINAL GROUNDWATER CHARACTERIZATION REPORT
RPAC - PORTLAND SITE

March 28, 200Y~

Submitted to:

Oregon Department of Environmental Quality
2020 S.W. 4th Ave., Suite 400

Portland, Oregon 97201

Submitted for:

RPAC
One Copely Parkway, Suite 309

Morrisville, North Carolina 27560

Submitted by:

AMEC Earth & Environmental, Inc.
7376 S.W. Durham Road
Portland, Oregon 97224

0-61 M-10703-0/Task 43
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LETTER OF TRANSMITTAL

TO:

ame~

Wacker Siltronic Corporation Date: April 10, 2003
PO Box 83180
Portland, OR 97283 Job No: 0-61M-10703-0/Task 43

Attn: Cathryn Young

RE: RPAC - Portland Site

WE ARE SENDING YOU: D Attached [R] Under Separate Cover via US Mail

Copies Dated Description

1 CD 3/28/03 Final Groundwater Characterization Report

THESE ARE TRANSMITTED as checked below:

D For Review

REMARKS:

o For Approval [R] For Your Use o As Requested

On behalf of RPAC, AMEC recently submitted to Oregon Department of Environmental Quality a Final
Groundwater Characterization Report (GCR) for the RPAC - Portland Site dated March 28,2003. However, the
cover page of the report was dated March 28, 2001. The remainder of the report (cover letter, document footers,
etc.) has the correct date.

We respectfully request that all recipients of this document adjust the date on the cover sheet with a handwritten
notation. We have enclosed a compact disk (CD) with a corrected version of the electronic document. Even
though there are no other changes, please dispose of the CD that accompanied the GCR and replace with the
enclosed CD.

We apologize for the inconvenience. If you have any questions, please contact Roger Gresh at (503) 639-3400.

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892 www.amec.com H:ILorelilYoung TRANSMITTAL.doc
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GENERAL COMMENTS

0-61 M-10703-0/Task 43

Dear Mr. Roick:

K:\10000\ 10700\10703\Task 43
Groundwater Monitoring\GW Char

Report\RevisedReport\Final GCR.docwww.amec.com

RPAC Response: A brief discussion of conditions that may have influenced the distribution of
RPAC-related constituents in groundwater has been added to a new Section 3.4 of the GCR.

DEQ agrees that some conditions that may have influenced contaminant distribution may no
longer exist, such as overflow from the dam at the eastern end of WDL, and direct discharge
of high concentration waste into WDL. However, the report should describe in more detail
what these conditions are and how those conditions are influencing today's observed
distribution. Although this evaluation may be presented in the next modeling document, it is
important to evaluate and understand these relationships as modeling typically is based
upon contaminant movement away from source areas.

DEQ Comment 1a:

.. .DEQ agrees with or acknowledges the following observations:

Responses to selected DEQ comments are provided below. DEQ's text from the January 28
letter is provided in italics, and each comment (as appropriate) is followed by RPAC's respective
response. The comments are numbered in this letter to facilitate future reference. Note that
some responses indicate that appropriate changes have been made within the GCR text; where
possible, section references from the GCR document are given for ease of reference.

arne

On behalf of RPAC, AMEC Earth & Environmental, Inc. (AMEC) is submitting to the Oregon
Department of Environmental Quality (DEQ) the enclosed Final Groundwater Characterization
Report (GCR). This letter serves as cover for the GCR as well as a response to DEQ's letter
dated January 28, 2003, that includes DEQ's comments to RPAC's Draft Groundwater
Characterization Report (Draft GCR) dated December 2, 2002.

Re: Response to DEQ Comments on Draft Groundwater Characterization Report, and
Submittal of Final Groundwater Characterization Report
RPAC - Portland Site

AMEC Earth & Environmental, Inc.
7376 SW Durham Road
Portland, Oregon
USA 97224
Tel +1 (503) 639-3400
Fax +1 (503) 620-7892

Tom Roick
Project Manager, Cleanup & Portland Harbor
Oregon Department of Environmental Quality
2020 S.W. 4th Avenue, Suite 400
Portland, Oregon 97201

March 28, 2003
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DEQ Comment 2:

The data supports the idea of a preferential flow path that coincidentally parallels the railroad
tracks.

RPAC Response: RPAC agrees with the DEO that there are sufficient qroundwater.data to
support the RI and perform the risk assessment. It is, therefore, unclear why DEO feels that
there are not enough data to evaluate fate and transport, a component of characterization.
RPAC has added further justification and clarification of DOO satisfaction, where appropriate, in
the GCR.

However, RPAC has conducted an additional assessment of natural attenuation parameters
since submittal of the Draft GCR (during development of the Bioremediation Evaluation Work
Plan), and proposes additional groundwater data collection for evaluation of natural attenuation
at the RPAC Site. RPAC has, therefore, prepared a groundwater monitoring plan for submittal
to DEQ under separate cover. The Post-Characterization Groundwater Monitoring Plan
(PCGMP) will include specific objectives for the post-characterization monitoring, as well as a

Page 2

ame&

3/28/03
Project No.: 0-61M-10703-O\Task 43
K:\10000\10700\10703\Task 43 Groundwater
Monitoring\Gw Char Report\Revised Report\Final
Gcr.Doc

Despite the presentation of the data however, the Groundwater Report does not provide
adequate justification for the conclusion that no additional groundwater monitoring is
required at the Rhone Poulenc site and that all data quality objectives (DOOs) have been
met. Although there appears to be sufficient groundwater data to support the RI and
perform the risk assessment, DEO does not believe that there is adequate data to fully
evaluate trends in contaminant concentration (this includes understanding the seasonal
variability of groundwater contaminant concentrations and performing a statistical evaluation
of the groundwater data) or evaluate contaminant fate and transport processes in the alluvial
WBZ downgradient from source areas. This information will be needed to evaluate
contaminant discharges to the Willamette River, evaluate the effectiveness of the
groundwater extraction and treatment system and evaluate remedial action alternatives in
the FS.

RPAC Response: The GCR does not include mention that a preferential flow path parallels the
railroad tracks. The railroad "ballast" (or fill material) that was installed across former Doane
Lake early this century extends into groundwater and may represent an area of increased
hydraulic conductivity. However, this fill material does not extend to the Willamette River,
because former Doane Lake did not extend to the Willamette River. Any fill material that was
installed beneath the tracks between former Doane Lake and the beginning of the railroad
bridge is likely above the groundwater elevation. Therefore, the railroad ballast (fill) is not
considered to be a complete migration pathway for groundwater from the vicinity of the RPAC
property to the Willamette River. The groundwater flow at the RPAC Site follows a path
consistent with the geological and surface water features in the area. For example, a trough or
depression on the top of the basalt zone (discussed in Section 3.4 of the GCR) appears to trend
to the north, somewhat parallel to the railroad tracks, and may have an influence on the
groundwater flow path. The fact that groundwater flow appears to parallel the railroad tracks is
a coincidence and not the result of a preferential flow path associated with the railroad fill
material.

DEQ Comment 1b:

Department of Environmental Quality
Final Groundwater Characterization Report
RPAC - Portland SiteI
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DEQ Comment 3b:

DEQ Comment 3c:

DEQ Comment 3a:

Contaminant Fate and Transport

Page 3

ame&

3/28/03
Project No.: 0-61M-10703-0\Task 43
K:\ 10000\10700\10703\Task 43 Groundwater
Monitoring\Gw Char Report\Revised Report\Final
Gcr.Doc

Preferential Flow Pathways: The fate and transport analysis must also take into account
preferential flow pathways. Rhone Poulenc contaminants have been detected in storm drain
manholes along Front Avenue, City of Portland outfalls 22-8 and 22-C, and an old pipe
discharge along the riverbank. This indicates contamination is moving along these features
and discharging into the river, albeit at low concentrations. This has been overlooked in any
discussion of contaminant distribution and movement. The Groundwater Report should

RPAC Response: Constituents in groundwater detected above and below the clayey silt layer
will be addressed in the GTE.

The role of the clay layer downgradient of the site: Some constituents are at higher
concentrations beneath the clay layer, while others are higher above the clay layer. The

. clay layer is depicted as extending to the Willamette River, and perhaps beneath it, and may
have a pivotal role in movement of contamination into the river. This factor needs to be
evaluated as part of the source control evaluation. The fate and transport evaluation needs
to address how all of these geologic, release, distribution, and degradation factors affect
contamination movement and eventual discharge to the Willamette River.

Groundwater transport to North Doane Lake and the Willamette River: Additional
groundwater data are needed to evaluate groundwater contaminant discharges to the
Willamette River and North Doane Lake. Monitoring data will be needed to confirm the
groundwater modeling results. The groundwater transport issue needs to be resolved
before the hot spot determination can be made.

RPAC Response: Groundwater analytical results from monitoring wells located near surface
water bodies do not represent concentrations of constituents discharging to surface water. The
data needs for the Groundwater Transport Evaluation (GTE), which will include modeling of
constituent transport to surface water, have been considered and groundwater data presented
in the GCR are considered sufficient to conduct the GTE. However, additional groundwater and
outfall discharge samples will be collected in the PCGMP, and any post-characterization
groundwater results that are inconsistent with previous results and are validated prior to the
start of modeling may be considered in the GTE.

There are a number of areas where further data will be required to evaluate contaminant fate
and transport processes at the Rhone Poulenc site. These include:

Field Sampling Plan with a detailed list of monitoring wells and analyses. Other than monitoring
for natural attenuation purposes, the PCGMP will be designed to provide additional data for the
feasibility study, for evaluating the potential for chemical constituent migration to potential
receptors and confirming the stability of the chemical distribution in groundwater.

Department of Environmental Quality
Final Groundwater Characterization Report
RPAC - Portland SiteI
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evaluate whether the somewhat isolated contamination detected near former East Doane
Lake (EDL) may be contributing to the storm water pathway.

Further, based on the most recent outfall discharge results, constituents from the former EDL
area do not appear to be discharging from the storm drain that flows to Outfall 22B. However,
additional outfall disch~rge sampling is proposed in the PCGMP.

RPAC Response: The GCR now includes a brief discussion of potential preferential flow
pathways, presented in a new Section 3.4, and how these preferential flow pathways may have
affected constituent distribution. The preferential flow pathway discussion summarizes the
following information regarding two perceived preferential flow paths for groundwater, as well as
the information provided above regarding the railroad track fill material. Preferential flow
pathways will be considered further in the GTE.

Page 4
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3/28/03
Project No.: 0-61M-10703-OITask 43
K:\ 10000110700110703\Task 43 Groundwater
Monitoring\Gw Char Report\Revised Report\Final
Gcr.Doc

The Historic Drainage Ditch (HDD), located between West Doane Lake (WDL) and the
Willamette River, at one time served as an overflow channel for WDL and was reportedly cut off
from WDL in 1980. Soil from beneath the HDD, as reported in the RRI TM, generally did not
contain RPAC constituents at concentrations greater than screening values. Because the HDD
received only occasional overflow from WDL during storm events, and soil sampling results
indicated no significant impact, RPAC does not believe the HDD currently or historically
represented a source to groundwater or a preferential flow path affecting the distribution of
constituents in groundwater. ..

AMEC conducted a reconnaissance of the Willamette River bank during June 2002, as reported
in the RRl TM, and found no evidence of any "old pipe discharge" along the river bank or on the
beach. The only discharge pipes with visual evidence of significant discharge were Outfalls 22B
and 22C. A 48-inch corrugated metal culvert pipe of unknown origin and a mostly buried pipe
also of unknown origin were encountered during the reconnaissance. However, no water was
observed flowing out of the 48-inch corrugated metal culvert pipe or the buried pipe, and no
evidence of channeling, seeps or erosion was observed at these outfalls. These pipes would
contribute little, if any, to the overall discharges in this area.

Storm drain pipes associated with City of Portland Outfalls 22B and 22C have been previously
evaluated for their potential to discharge RPAC-related constituents. RPAC collected water
samples of the discharge from the City of Portland Outfalls 22B and 22C, representing non
stormwater discharge, in August 2002. Results of the discharge sampling are included in the
Remaining Remedial Investigation Technical Memorandum (RRI TM) dated February 4, 2003.
The few RPAC constituents detected in the outfall samples were at concentrations below
ecological screening values. Based on the recent outfall discharge results, it does not appear
that water impacted by RPAC constituents is currently discharging via Outfalls 22B and 22C,
and therefore these storm drain pipes may not represent preferential flow paths for
groundwater.

Department of Environmental Quality
Final Groundwater Characterization Report
RPAC - Portland SiteI
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DEQ Comment 5:

As stated in the GCR, 1,2-dichlorobenzene concentrations at AL5-35 have shown an increase
since 1995. However, the 1,2-dichlorobenzene concentrations in AL5-19, AL5-62, and BSTW
74 have remained relatively unchanged or have decreased slightly.

RPAC Response: As DEQ stated in Comment 4, the limited number of data points makes it
difficult to draw definitive conclusions; however, benzene concentrations in the AL5 monitoring
well cluster show slight increases (AL5-35) and decreases (AL5-19, AL5-62, and BST5W-74).
However, overall, these increases and decreases were not considered to constitute notable
changes consistent with other temporal change interpretations in the GCR.

Page 5
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3/28/03
Project No.: 0-61M-10703-O\Task 43
K:\ 10000\10700\10703\Task 43 Groundwater
Monitoring\Gw Char Report\Revised Report\Final
Gcr.Doc

The Groundwater Report states that benzene concentrations have remained fairly constant
in the AL5 monitoring well cluster when they have actually increased at AL5-35, which is the
approximate depth of non-aqueous phase liquids (NAPL) in this area of the site. Also, 1,2
dichlorobenzene appears to be present in AL5-35 at high concentrations that are increasing
over time. The Groundwater Report states that there are no increasing trends for
herbicides, when Silvex is increasing in RP-06-87, MW-04-27, W-11-D, RP-02-66, RP-01
51, and RP-01-65. These increases maybe more important than the apparent decreases,
as they are near sources and in the down gradient end of the groundwater contamination
plume near the Willamette River.

The chemical concentration trends presented in Appendices C and 0 are valuable. The text
concludes that there are mostly constant or decreasing concentration trends. Although
some of these trends may exist, some of the trends noted appear to be taken out of context,
or do not appear to DEQ to constitute trends. For some wells, there are only four data
points and for other wells there are large gaps in time. The limited number of data points
makes it difficult to draw definitive conclusions. The same limitation in data points applies to
apparent decreasing trends as well as increasing trends. Eight data points (generally over a
two or four year period) is typically a minimum amount to statistically determine trends.
Additional data points are required to support conclusions regarding statistical trends in
concentrations.

RPAC Response: RPAC agrees that the limited number of data points makes it difficult to draw
definitive conclusions with regards to groundwater chemistry trends. The evaluation of PCOPC
concentration changes provided in the GCR does not and did not intend to include a statistical
analysis. The GCR provides a qualitative interpretation of concentration changes based on the
data available for those instances where trends are observable from the relative changes in
concentration. The analytical results from any additional groundwater monitoring will be
considered in evaluation of groundwater concentration changes in the Remedial Investigation
(RI) report, as data are available prior to commencement of the RI report preparation. However,
there are no current plans to undertake a statistical analysis in development of the RI report.

DEQ Comment 4:

Groundwater Contaminant Concentration Trends
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SPECIFIC COMMENTS

DEQ Comment 7:

DEQ Comment 6:

Section 1.3, Data Quality Objectives
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RPAC Response: The list of DOOs provided in the GCR is consistent with those listed in the
DEO-approved Draft Extended Groundwater Characterization Monitoring Plan (March 2, 2001).
Additional DOOs of the groundwater monitoring program that were identified in the RI Work
Plan include identification of PCOPCs and evaluating constituent migration to the Willamette
River. COPCs will be identified as part of the risk assessment process based on existing
groundwater and other media analytical results; the constituents discussed in this GCR are still
considered preliminary, as discussed in Section 2.0. Migration of RPAC-related constituents to

The list of data quality objectives (DOOs) presented in this section is incomplete. Other
DOOs identified in the groundwater monitoring plan section of the DEO work plan include
identification of COPCs and evaluating contaminant migration to the Willamette River. The
text should include a succinct statement of how the DOOs have been met.

Further characterization is required to fully evaluate the conflicting trends in contaminant
concentrations -decreasing concentrations in areas near the source area but increasing
concentrations in the alluvial WBZ downgradient of the source area -observed at the Rhone
Poulenc site.

As mentioned previously, the GCR provides a qualitative interpretation of concentration
changes based on the data available for those instances where consistent trends are
observable. Some additional discussion has been added to the text in the GCR; however, the
overall conclusions regarding trends of 1,2-dichlorobenzene, benzene, and silvex have not been
modified in response to DEO's comment. Additional groundwater data will be collected as part
of the PCGMP, and constituent temporal changes will be reevaluated, as appropriate, in the
report.

Silvex in W-11-D, RP-02-66, RP-01-51, and RP-01-65 does appear to have increased during
the last two of the four most recent sampling events. However, at this time there are too few
data points to indicate a long-term increasing trend that would warrant discussion. Constituent
concentration trends indicate that the increases in these wells are a short-term fluctuation.
Decreasing concentrations noted for silvex in RP-01-65 and MW-04-27 prior to the Spring 2001
sampling event would suggest a possibility of short-term fluctuation in silvex concentrations. In
addition, at this time, the magnitude of the silvex increases in RP-02-66, RP-01-51, RP-01-65,
and W-11-D is not great enough to indicate an appreciable change in concentrations that would
warrant discussion.

RPAC Response: As stated previously, groundwater data sufficient for characterization of
nature and extent, and for use in the GTE, have been collected. Although analysis of temporal
changes is not a specific DOO of the PCGMP, additional monitoring data that may clarify trends
in these concentration changes will be considered in development of the RI report.
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DEQ Comment 9:

DEQ Comment 8:

Section 2.0. Preliminary Constituents of Potential Concern

RPAC Response: The PCOPC discussion in the Draft GCR references other DEO-approved
documents for details regarding PCOPC development; however, additional details have now
been provided in the GeR, Section 2.0.
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The DEQ work plan identified a comprehensive list of preliminary contaminants of potential
concern (PCOPCs). Some of these chemicals have been eliminated. The report should
describe how this was done. Without this discussion, it is not possible to confirm chemicals
that were screened out as PCOPCs. Although DEQ is in general agreement with the
PCOPCs that were identified in the Groundwater Report, the failure to fully outline the
screening process raises the possibility (perhaps small) that a chemical not evaluated in this
report may have an important contribution to risk that would prompt the need for additional
data. The report does state that this is a preliminary list of COPCs, and that a final list will
be developed in the risk assessment process. Also, the report should include a screening
approach that considers surface water (i.e., AWQCs, surface water SLVs):.. Some of these
numbers may be lower than tap water PRGs. This is particularly true for chemicals that
have the potential to bioconcentrate in fish tissue. To account for this exposure route,
national ambient water quality criteria for fish consumption should be used as screening
values. In addition, ecological screening was not discussed in the Groundwater Report. If
ecological screening is to occur at another time, it was not stated. The results of the
ecological risk assessment will be a significant element in evaluating site cleanup.

This section describes a set of additional activities to be performed but does not discuss
how these will be performed or whether additional groundwater data is required to support
these activities. These include the groundwater extraction treatment system evaluation, the
bioremediation evaluation and the assessment of groundwater transport to North Doane
Lake (NDL) and the Willamette River.

RPAC Response: The satisfaction of DOOs and the need for additional groundwater data
have been discussed in responses provided above and clarified in the GCR, Section 1.3. The
GCR does not include details of how additional work will be performed, but does address the
adequacy of data for each specified activity.

The concentrations of PCOPCs in groundwater adjacent to a surface water feature are not
representative of water at the sediment interface, and any evaluation of groundwater and
surface water interaction will consider both groundwater and surface water analytical results.
Further, screening of groundwater against surface water criteria is more appropriately

the Willamette River will be addressed as part of the GTE, and may be evaluated using a
combination of groundwater analytical results, groundwater modeling, and surface water
analytical results. Concentrations of constituents that may be entering surface water bodies can
not be determined from monitoring well groundwater data alone. Clarification of DOOs has
been provided in the GCR, Section 1.3.
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DEQ Comment 12:

DEQ Comment 11:

Section 3.0, Groundwater Evaluation

DEQ Comment 10:
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RPAC Response: A comprehensive review of available boring logs was completed to address
and further interpret lithologic unit (Fill/Shallow Alluvium Zone, Alluvium Zone, and Basalt Zone)
presence and thickness. The RP-07 monitoring well cluster located on the Wacker property

RPAC Response: The Revised GCR includes a corrected Table 3-2, using the most recent
(2002) PRGs.

The PRGs for herbicides are incorrect in Table 3-2. It appears that the chemical names may
have been shifted relative to the CAS numbers and PRGs. It also appears that the correct
(2000) PRGs were usedin developing the figures in Appendix C.

EPA Region 9 PRGs were used for human health screening (Table 3-2). However, the
October 2000 PRGs were updated by EPA in October 2002. The current PRGs should be
used for screening with the following exceptions: Since publication of the 2002 PRGs, EPA
has withdrawn the new toxicity factors for ethylbenzene and PCE; DEQ considers it
appropriate to use the old 2000 PRGs for screening these chemicals.

The statement that the fill does not extend to the Willamette River is inaccurate. The cross
sections in this regard are also inaccurate. For example, the upper 20 - 30 feet of the
Wacker property near the river is fill (RP-0710cation). This should be depicted on the cross
section even though much of the fill placed near the Willamette River is hydraulically placed
river sediments and thus may be indistinguishable from the alluvium. However, a silt unit is
typically encountered at the base of the fill. This may be significant with respect to
contaminant transport and should be discussed.

RPAC Response: The Revised GCR includes screening of constituent concentrations against
the most recent (2002) PRGs, with exceptions as noted by DEQ (Table 3-2).

performed as part of the ecological risk assessment than in the GCR, where screening was
provided primarily for presentation and discussion purposes. The distributions of select
PCOPCs in groundwater are provided in the GCR as distribution figures in Appendix C, with
PCOPC concentrations posted. However, in response to DEQ's request, analytical results for
constituents included in Appendix C from groundwater samples collected near the Willamette
River have been screened against ten times the surface water ecological receptor (DEQ Level II
freshwater chronic SLVs; December 2001) and human health screening criteria (National
Recommended Water Quality Criteria for human health, consumption of water plus organism;
November 2002). As stated in the GCR, screening values are not intended as cleanup goals or
to indicate the level of risk at the RPACSite, but rather are used for discussion and presentation
purposes only. An evaluation of groundwater discharge to surface water, including the
Willamette River and NDL, will be included in the GTE.
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DEQ Comment 13:

Section 3.1.3. Basalt Characterization Zone

The report should discuss the flow top/gravel zone that is present at the basalt alluvium
interface. Does this unit behave more like the basalt or the alluvium or something different
altogether? How is this unit characterized? Is it similar to the gravels encountered at RP-07
on the Wacker site.
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All cross section lines, except E-E', were modified slightly, so that cross section lines intersect
individual monitoring wells or well clusters. In the Draft GCR, some data presented on the cross
sections were obtained from wells offsetting the transect lines up to 250 linear feet. Due to the
spatial and vertical variability of the site geology, the revised cross sections presented in the
Final GCR directly intersect boring locations, and borings are not projected to the cross section
transect. Refer to Section 3.1 and Geologic Cross Section Figures 3-6 through 3-10 for further
discussion and graphical presentation of RPAC Site subsurface conditions. Additional
evaluations with respect to subsurface geologic conditions and their role in constituent fate and
transport will be addressed in the GTE.

RPAC Response: The uppermost surface of the basalt beneath the RPAC Site is generally
characterized as moderately weathered to partially decomposed, and at some locations exhibits
soil-like properties. Some of the historic boring logs have identified this thin layer as an "alluvial
gravel", and it is characterized as consisting of subangular to angular basalt gravels/fragments
in a clay matrix. This layer is thin «5 feet thick) and somewhat discontinuous. A detailed
review of boring logs indicates that some of these interpretations may be incorrect. The
interpretations made were in part due to limited or non-discrete and/or in-situ sample collection
and drilling methodologies used at many locations during past explorations. The uppermost,
weathered to partially decomposed basalt was identified and classified as a portion of the Basalt
Characterization Zone. The uppermost basalt surface is completely different in physical
characteristics than the 'alluvial gravel encountered elsewhere. At locations where alluvial
gravel was encountered, the lithology was generally described as rounded to subrounded gravel
in a silty sand or sand matrix. This alluvium is generally thicker, discontinuous, and consists
primarily of basalt clasts with minor quantities of terrestrial gravel such as quartz and monzonite,
supporting the presence of an alluvial depositional feature. Sections 3.1.2 and 3.1.3 of the GCR
include further discussion.

along the Willamette River terrace, has been interpreted to contain approximately 25 feet of fill
material and Figures 3-6 and 3-10 have been revised to include this fill unit. All of the cross
sections have been re-evaluated and revised using the Groundwater Modeling System (GMS,
version 3.1) software program, which is currently being used for groundwater modeling and
future data collection/evaluation purposes. The correlation of subsurface conditions was based
upon information provided on the RPAC Site boring logs. The most reliable data were obtained
from the boring logs where continuous and/or discrete soil/rock core samples were collected
from individual borings. At many monitoring well boring locations only grab samples of return
drill cuttings were collected, and were considered accordingly. Variability noted on the boring
logs is the result of numerous field logging personnel, and the drilling and sampling
methodologies used. All of these details were given much consideration and attention for the
geologic interpretations made, and for the development of the revised geologic cross sections.
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DEQ Comment 16:

DEQ Comment 17:

DEQ Comment 15:

Section 3.3, Constituent Distribution and Temporal Changes
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Somewhere in this section there should be a discussion of the limited areal coverage of the
basalt groundwater monitoring network. For example, elevated levels of 1,2-

RPAC Response: RPAC has included such a discussion in Section 3.2 of the GCR.

This section should include a qualitative discussion of contaminant concentration changes
that could be due to different sampling methodologies, contactors and analytical methods.

RPAC Response: The water level for the Shallow Alluvium/Fill monitoring well W-11-S on
Figures 3-3 and 3-5 was mislabeled in the GCR. The gradient at W-11-S between the Shallow
Alluvium/Fill and the Alluvium Zone depicted on these figures should be downward. This error
has been corrected in the Revised GCR. The vertical gradient between the Alluvium and Basalt
Zones at W-11 is nearly neutral. RPAC agrees that there is a slig,ht upward gradient between
the Basalt and Alluvium Zones during the Spring 2002 monitoring event at monitoring well
cluster MW-11. The localized, slight upward gradient at MW-11 does not appear be significant
to the overall hydrogeologic characteristics of the site, and the .description of the overall vertical
gradient in Section 3.1.4 remains the same in the Final GCR.

An upward gradient between the basalt and the alluvium has been identified at a few
locations (e.g., W-11, MW-11). This is consistent with the geologic and hydrogeological
setting of the site and important to chemical migration and needs to be discussed further in
the Groundwater Report.

The term "poorly fractured" is unfamiliar and its meaning is not clear. Does this term
distinguish fresh or relatively fresh basalt from weathered basalt or does it infer that the
fractures are not well developed in that they are discontinuous? If there are few fractures, a
better descriptive term would be widely spaced fractures or massive basalt.

Section 3.1.4, Vertical Hydraulic Gradient

RPAC Response: The term "poorly fractured" was a typographical error and has been
replaced with standard descriptors for rock discontinuities; in this case, "slightly fractured" (also
synonymous with "widely spaced'). The descriptive criteria refer to the density or natural
fracture/joint spacing occurring within a base length of rock. The number of fractures is divided
by the length and is reported as fractures per foot or fractures per meter, which is then
correlated to the appropriate descriptor. The fracture density is independent of rock weathering
descriptors. Clarification of fracture density and weathering conditions encountered within the :
basalt zone at the RPAC Site are discussed in GCR Section 3.1.3.

DEQ Comment 14:
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DEQ Comment 19:

DEQ Comment 18:

Section 3.3.1, vac Distribution and Temporal Changes
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RPAC Response: RPAC disagrees with DEQ's assessment that increasing trends of 1,2
dichlorobenzene groundwater concentrations were noted in monitoring wells W-19-1 and 0,
AL5-62, and W-1 O. RPAC agrees that 1,2-dichlorobenzene concentrations have increased over
the last two of the four most recent sampling events in monitoring well AL5-35, located
downgradient of the source area. As stated previously, the GCR provides a qualitative
interpretation of concentration changes based on the data available for those instances where
trends are observable, and changes in concentration during the four most recent sampling
events generally were not considered to constitute a "trend". However, the text in the GCR has
been changed to read "downgradient VOC concentrations are generally decreasing or
remaining stable over time."

RPAC Response: Overall, 1,2-dichlorobenzene results are from EPA Method 8260B analytical
test methods. EPA Method 8270 results are only presented for a few monitoring wells where
this laboratory method provided the only available data for the October 1990 groundwater
sampling event. This is indicated on Figures 0-2, 0-3, and 0-4 where EPA Method 8270 results
are presented, and are clearly labeled. The 1,2-dichlorobenzene distribution figures (Appendix
C) include only EPA Method 8260B results.

1,2-Dichlorobenzene: The dichlorobenzene analysis should note that results are reported via
svac and vac analyses. This may influence the observed contaminant concentration
trends.

Summary of vac Distribution and Temporal Changes: The report states "downgradient
vac concentrations are decreasing or remaining stable over time." There are examples of
increases in 1,2-dichlorobenzene concentrations downgradient of the source area. These
include monitoring wells W-19 (deep and intermediate), AL-5-35, AL-5-65, and W-10.

dichlorobenzene have been detected in the deep alluvium at the RP-06 and W-15 locations.
These locations are on the lateral edges of the dissolved vac plume. Is it possible that the
basalt WBZ is contaminated in these areas as well? DEQ is not recommending additional
basalt monitoring wells, rather that the uncertainty should be acknowledged and discussed.

RPAC Response: In any groundwater monitoring program, the groundwater quality information
available is limited to the locations where monitoring wells are present or where samples have
been collected. A statement to this effect has been added to the GCR. Although basalt wells
may not be located directly adjacent to each and every alluvium monitoring well where PCOPCs
are detected, basalt wells are located downgradient from these locations and the basalt
monitoring network is sufficient for characterization of groundwater for the RI. Should additional
information in specific areas be required for remedial design, additional monitoring wells may be
installed in those specific areas, as necessary and appropriate.

.,.
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DEQ Comment 22:

DEQ Comment 21:

Section 3.3.2, Phenolic Constituent Distribution and Temporal Changes
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2-Chlorophenol has been detected in all of the monitoring wells listed in DEQ's comment except
MW-06-S. Most detections of 2-chlorophenol in groundwater are from samples collected more
than 10 years ago. However, based on the detection of 2-chlorophenol at monitoring wells in
the lA, the detection of 2-chlorophenol at monitoring well ASW-06 (at Metro) cannot be ruled out
as unrelated to RPAC. The GCR text regarding 2-chlorophenol has been modified.

OEQ does not agree with the statement that pentachlorophenol and 2-chlorophenol
detections beyond the BNSF railroad and the LA are unrelated to historical operations.
These constituents were detected historically in W-11-0, MW-04, W-09, MW-06, and AL5.

RPAC Response: Pentachlorophenol was not detected in the monitoring wells listed in DEQ's
comment. There are other potential sources of pentachlorophenol north of the railroad tracks,
including the former MGP operations at the NW Natural/Gasco property. RPAC maintains that
pentachlorophenol north of the railroad tracks may not be related to historical RPAC operations.

2,4-0ichlorophenol: The 2,4-dichlorophenol distribution should be contrasted with that of
1,2- dichlorobenzene (either here or in Section 4.4). Concentrations of 2,4-dichlorophenol
are very high close in the source area but rapidly attenuate. Concentrations in the shallow
fill at MW-5 and alluvial deposits at RP-04 help delineate the main source area. However,
concentrations drop rapidly downgradient of MW-5, downgradient of RP-04 and in the
alluvial zone at MW-5. This may be significant for understanding contaminant fate and
transport processes. In addition, the Groundwater Report should discuss the pronounced
decline in 2,4-dichloropheno/ concentrations at the RP-04 location. Is this decline related to
the well installation in some way or is it a factor of contaminant fate and transport processes
or the make up of the source area?

The Temporal figures presented in Appendix 0 are very useful. However, monitoring well
W- 19 should be added to the appendix because there is groundwater data that goes back
to 1990 at this location and it is near the Willamette River.

RPAC Response: RPAC has included this discussion in Section 3.3.2 of the GCR. There is no
evidence to suggest the decline in 2,4-dichlorophenol at RP-04 location is related to well
installation procedures.

RPAC Response: RPAC has added the temporal data for monitoring well W-19, and included
these data in Appendix D.

DEQ Comment 20:
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DEQ Comment 25:

DEQ Comment 24:

Section 3.3.4. Dioxin/Furan Distribution and Temporal Changes

DEQ does not agree that only decreasing trends are seen wherever 2,4-0 is detected, as
there appear to be increasing trends at AL5 MW-04 and W-11.
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RPAC Response: The content in the GCR regarding dioxin distribution is intended to be a .
summary of a brief evaluation conducted for the purposes of the GCR. Further evaluation and
justification will be provided in the RI report. The GCR text has not been modified.

RPAC Response: 2,4-0 concentration trends were re-evaluated for monitoring wells AL5, MW
04 and W-11. No distinct or quantitative increasing trends were identified (as noted by OEQ); in
fact, the concentrations fluctuate. The GCR text has not been modified in response to OEQ's
comment.

Summary of Dioxin/Furan Distribution and Temporal Changes: The statement about
"industrial or municipal sources distinct from RPAC" needs further justification. Given the
widespread occurrence of dioxin and furans at the Rhone Poulenc site, detailed analysis
that supports this conclusion must be provided.

RPAC Response: 2,4-0 has been detected in W-11-S in one sample in 1995 at a
concentration of 0.32 micrograms per liter (~g/L) and in one sample in 2001 at 1.13 ~g/L, and
has not been otherwise detected above reporting limits of 0.773 and 0.5 ~g/L. The project .
database shows no record of 2,4-0 having been detected at W-11-1, W-11-0, or W-11-B. In
August 2002, 2,4-0 was detected in City of Portland Outfall 22B at a concentration of 0.591
~g/L. The detection at RP-01-65, located downgradient of the W-11 wells, was 380 ~g/L in Fall
2000, and was below reporting limits of 0.773, 0.179, and 0.5 ~g/L in Spring 2000, Spring 2001,
and Spring 2002, respectively. Concentrations of2,4-0 greater than 10 ~g/L are not found in
any characterization zone beyond the AL2 monitoring well cluster. The results at the RP-01
monitoring well cluster, at monitoring wells between the southern LA and RP-01, and at Outfall
22B, all indicate no 2,4-0 concentrations near the magnitude of the concentration reported at
RP-01-65 in Fall 2000. Therefore, it is not likely that the 2,4-0 concentration in RP-01-65 from
Fall 2000 is accurate. A summary of this information has been provided in the Final GCR;
however, the conclusion regarding the source of the concentration at RP-01-65 has not been
modified.

DEQ disagrees with the statement that 2,4-0 detections at Rp':'01 are not related to site
detections, or is a laboratory error. 2,4-0 was detected in W-11-S and W-11-D. 2,4-0 has
been detected in water discharging to the river via the storm drain and leakage along an old
pipeline on the river bank.

DEQ Comment 23:

Section 3.3.3. Herbicide Distribution and Temporal Changes

Department of Environmental Quality
Final Groundwater Characterization Report
RPAC - Portland SiteI

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00007184



DEQ Comment 28:

DEQ Comment 29:

Sections 4.2 - 4.4: Natural Attenuation
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In the past it has been difficult to determine how to depict contamination at this site by
contouring. The data presentation in this report narrows to specific chemicals and natural
attenuation parameters that could be depicted with contouring. It would be useful to see the

RPAC Response: Figures including contours for the natural attenuation parameters/data for
the RPAC Site will be presented in the Draft Bioremediation Work Plan.

Although the Groundwater Report makesa good case for natural attenuation being an
explanation for apparent groundwater contamination plume stability, it is hard to understand
this through dozens of graphs. It would be more useful to contour the natural attenuation
data with respect to the NAPL source zone and groundwater contamination plume. John
Wilson, one of the long time contributors to the field of natural attenuation, uses contouring
to depict the changes in natural attenuation parameters with respect to groundwater
contaminant plumes and sources.

The sentence regarding dissolved arsenic detections at RP-02-31 needs some clarification
and/or further justification.

DEQ Comment 27:

Dieldrin: This discussion should note that chlorinated pesticides, such as dieldrin, tend to be
long lived in the environment. As a result, the groundwater concentrations of dieldrin have
not changed appreciably over time.

RPAC Response: A typographical error was made in the statement "The distribution of
dissolved arsenic concentrations demonstrates dissolved arsenic concentrations detected at
monitoring well RP-02-31 appear to be associated with an RPAC source." Instead, the
statement was intended to say" .....dissolved arsenic concentrations detected at monitoring well
RP-02-31 does not appear to be associated with an RPAC source." This statement has been
corrected in the GCR text. This is supported by the fact that much lower concentrations were
present in wells located upgradient and along the groundwater flow path axis from RP-02-31.

RPAC Response: RPAC agrees with DEQ's assessment of dieldrin characteristics. However,
this is typically considered a fate and transport issue, and for consistency of the content of the
GCR, discussion of chemical properties will be provided in the GTE and/or the RI report, as
appropriate. The GCR text has not been modified.

DEQ Comment 26:

Section 3.3.6: Metal Distribution and Temporal Changes

Section 3.3.5, Insecticide Distribution and Temporal Changes
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DEQ Comment 30:

DEQ Comment 32:

DEQ Comment 33:
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The summary should include more detail regarding chemical fate and transport processes
and how these impacts observed contaminant distributions (see General Comments.

RPAC Response: RPAC has relabeled monitoring well clusters located "beyond N.W. Front
Avenue" as "the distal monitoring wells". Essentially, the distal monitoring wells are defined as
the furthest downgradient RPAC Site monitoring well clusters (RP-01, RP-02, RP-07, and W-19)
located adjacent to the Willamette River. However, the GCR does not include identification of
chemicals discharging to the Willamette River, regardless of screening values, because
groundwater quality at monitoring wells is not representative of water quality at the sediment
interface. As stated previously, the GTE will address potential migration of constituents in
groundwater to surface water.

The report, here and elsewhere, refers to the area of the site "beyond N.W Front Avenue. n

The report should acknowledge the existence of the Willamette River and note which
chemical are discharging to the Willamette River at concentrations exceeding A WQC and/or
surface water SLVs.

Concentrations of phenols decrease rapidly with depth.

DEQ Comment 31:

NAPL source area and dissolved plume compared to natural attenuation parameters that
could show area of active attenuation processes and anaerobic versus aerobic zones.

Natural attenuation monitoring should continue in the wells that are used to identify the axis
of the groundwater contamination plume in preparation for the FS.

RPAC Response: RPAC agrees and has clarified this in the GCR text.

RPAC Response: Natural attenuation parameters are proposed to be collected from selected
monitoring wells located along the groundwater flow path, and are identified and discussed in
the PCGMP.

Section 5.0, Summary and Conclusions

RPAC Response: Comparison of the NAPL source area and dissolved groundwater plume to
natural attenuation parameters may be presented and discussed in the Bioremediation
Evaluation Work Plan or Report, as appropriate. The comparison will be limited to available
data collected to date.
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DEQ Comment 38:

DEQ Comment 37:

DEQ Comment 36:
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RPAC Response: Per DEO's request, RPAC has included the well installation dates in Table
3-1.

Table 3-1: Though this is generally an excellent table, DEQ would like to see an additional
column: Date Installed.

On page 35, the discussion of NAPL occurrence should be folded into the first bullet item.
This is a major factor in controlling the distribution of groundwater contaminants.

RPAC Response: The conclusions in the GCR have been modified as appropriate.

Temporal Patterns: Contaminant concentrations do increase at some locations, particularly
in the alluvial WBZ downgradient of the source area.

DEQ disagrees that the conditions that facilitated dioxin transport no longer exist. Elevated
levels of dissolved dichlorobenzenes may continue to facilitate contaminant transport.

RPAC Response: The potential for facilitated transport is being further evaluated as part of the
Bioremediation Evaluation, and may also be addressed in the GTE. The statement in the GCR
regarding current conditions for facilitated transport of dioxins has been removed.

DQO Satisfaction: As stated in the Generel Comments, this discussion requires further
justification. The Groundwater Report fails to provide sufficient analysis to determine that
the DQOs have been satisfied. This not only includes DQOs that DEQ believes require
further characterization (i.e.,' FS GETS evaluation, contaminant fate and transport), but also
DQOs that DEQ tends to agree have been met such as nature and extent and supporting
the risk assessment.

DEQ Comment 35:

RPAC Response: RPAC has made the requested change.

DEQ Comment 34:

RPAC Response: As stated previously in this letter (under "General Comments"), further
justification of DOO satisfaction has been provided in the GCR.

RPAC Response: A discussion of potential influences on constituent distribution in
groundwater has been provided in a new Section 3.4 in the GCR. This information is also now
summarized in Section 5.0 of the GCR.
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DEQ Comment 42a:

DEQ Comment 40:

DEQ Comment 41:

Figures 3-6 through 3-10:
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RPAC Response: Additional, comprehensive reviews of boring logs and geologic
interpretations were completed. DEQ is correct in regards to the fill material present at RP-02.
The fill present at the RP-07 monitoring well cluster extends to a depth of approximately 25 feet,
and has been added to Cross Sections A-A' (Figure 3-6) and E-E' (Figure 3-10). Inadvertently,
the fill material was also not projected across the length of Cross Section E-E', which has been
corrected to reflect this subsurface condition.

These cross sections could also benefit from some additional interpretation that considers the
influences of stratigraphy on fate and transport of contaminants in groundwater.

RPAC Response: A brief explanation for the groundwater elevation "anomaly" measured in
three shallow alluvial monitoring wells located near the Northwest Drainage Pond (NDP) is
provided in Section 3.1.2. The groundwater depression that is present in the vicinity of the NDP
will be discussed in further detail in the pending GTE.

Cross Sections A-A' and E-E' should acknowledge that (fill) is present at the RP-07 location
to a depth of -25'.

Table 3-2: As stated earlier, this table should also include surface water screening criteria
that are protective of aquatic receptors including protection of the benthic community and
fish consumption exposure pathways.

Figure 3-3: The water elevations in the vicinity of NOL are anomalous due to the influence of
NOL on shallow groundwater and could benefit from some additional interpretation.

Table 3-3a and b: These tables are a useful addition. Constituent analysis of NAPL should
be included when available.

RPAC Response: A list of analytical test methods and a discussion of validated NAPL and
residual NAPL soil and groundwater results collected to date will be submitted under separate
cover in the NAPL Evaluation Work Plan (NAPL WP). Please note that Tables 3-3a and 3-3b
have been renumbered to Tables 4-4a and 4-4b in the GCR.

RPAC Response: As stated previously, groundwater results from wells near the Willamette
River have been compared to surface water screening criteria. The results of this screening,
including the screening values used, are presented in Table 3-3 of the GCR.

DEQ Comment 39:
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DEQ Comment 42c:

DEQ Comment 43:

DEQ Comment 44:

RPAC Response: The drafting error has been corrected on Figure C-23.
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Evaluate contaminant concentration trends through a series of statistical analyses;

Evaluate contaminant discharges to the Willamette River;

Evaluate the effectiveness of the groundwater extraction and treatment system;

Evaluate remedial action alternatives in the feasibility study;
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Figure C-23 showing the distribution of 2,3, 7,8-TCDD. The concentration in W-19-1 of 0.55
pgll exceeds the screening criteria of 0.45 pgll, therefore should be shown in green and not
purple.

The Cross Sections should include a cross section that goes along the axis of the
groundwater plume and through RP-01, which has the highest groundwater concentrations
and at least on the surface seems like it is along the axis of the groundwater contaminant
plume. They should consider taking C-C' through RP-01, bending at AL6-96.

RPAC Response: RPAC has considered the change to Cross Section C-C' suggested by DEQ
and, as previously discussed in this letter, modifications to the cross section transect location
have been made to directly intersect additional well clusters. Cross section C-C' was modified
to bend from W-12 to W-11 then terminate at RP-02. This was done in lieu of taking C-C'
through RP-01 from AL6-96 because it provides better aerial RPAC Site coverage and supports
the conceptual three-dimensional groundwater model. Both the A-A' and C-C' cross sections
generally parallel the groundwater flow path and, with the inclusion of monitoring well cluster W
11, intersect the constituent distribution axis (refer to Figure 3-5).

Please have a revised Groundwater Characterization Report that includes a proposed
groundwater monitoring program that addresses the following data needs:

RPAC Response: RPAC agrees and has corrected the discrepancies identified by DEQ, and
has further expanded the geologic boring log review to correlate information provided on the
cross sections, Figures 3-6 through 3-10.

Cross Section E-E'. There appear to be discrepancies between this cross section and C-C'.
RP-02 and RP-07 are common to both, and the discrepancies are with RP-02 on both
sections. There is no surface fill on E-E', and C-C' shows 7 or 8 feet of fill. A silt layer is
shown intersecting RP-02 below the second screened interval in C-C', but at the first
screened interval in E-E'. This would mean a big difference in one or the other cross
section, depending on where this silt was·really intercepted in RP-02.

DEQ Comment 42b:
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Please contact Roger Gresh at (503) 639-3400 if you have any questions regarding the GCR.
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c: R. Ferguson, RPAC
J. Benedict, CHBH&L

TARW/lp

Evaluate natural attenuation parameters along the groundwater contamination plume axis,
adjacent to the Willamette River, at the margins of the NAPL, and near WOL and NOL.

Attachment: Final Groundwater CRS~!S~~ifl

Sincerely,

AMEC Earth & Environmental, Inc.

RPAC Response: As mentioned previously, RPAC has prepared a groundwater monitoring
plan for submittal to DEQ under separate cover. The PCGMP will include specific objectives for
the post-characterization monitoring, as well as a Field Sampling Plan with a detailed list of
monitoring wells and analyses.
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Several mechanisms appear to affect the transport of constituents at the RPAC Site,
including a preferential flow path related to the hydrogeology at the Site. Possible

Non-aqueous phase liquid (NAPL) or NAPL residual has been identified in a limited
portion of the RPAC property. Further NAPL investigation to fully characterize NAPL
at the Site will be proposed in the forthcoming NAPL Evaluation Work Plan.

In general, the limited number of discernable temporal patterns or trends in PCOPC
concentrations over time demonstrate the relative stability of the solute phase
groundwater plumes at the RPAC Site. Increases that have been observed are

.generally not seen over more than two sampling events. For certain PCOPCs j

concentration decreases have been observed.
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Natural attenuation field measurements and analytical results from groundwater
samples demonstrate microbial activity is present but variable at the RPAC Site and
microbial populations range from very low to extremely high. Although variable, the
laboratory and field analytical results demonstrate that natural attenuation is occurring
at the RPAC Site and that PCOPCs are being reduced in concentration. Additional
natural attenuation evaluation activities will be conducted as part of the Bioremediation
Evaluation, as well as groundwater sampling to be conducted under the PCGMP.

The Final Groundwater Characterization Report (GCR) presents an evaluation of the
analytical results from groundwater samples collected during the Remedial
Investigation/Feasibility Study (RI/FS) at the RPAC Portland Site, including a
discussion of the distribution of constituents in groundwater, along with geological
information, groundwater elevations, and a summary of natural attenuation parameters
in groundwater. The results from all groundwater samples collected from individual
monitoring wells at the RPAC Site were used in the evaluation. The primary purpose
of this document is to provide a characterization of the nature and extent of the
preliminary constituents of potential concern (PCOPCs) in the groundwater at the
RPAC Site.

The distribution of PCOPCs in groundwater at the RPAC property is associated with
general manufacturing activities that previously occurred in each area of the RPAC
property. Sufficient validated groundwater analytical results are now available to
satisfy the nature and extent, human heath and ecological risk assessment (HHRA
and ERA), hot spot assessment, and groundwater transport evaluation (GTE) Data
Quality Objectives (DQOs) of the groundwater characterization portion of the RPAC
Site RI. Additional groundwater sampling is planned for the RPAC Site to evaluate
natural attenuation, to provide additional data for the FS, and to evaluate the potential
for chemical constituent migration to receptors. A separate Post-Characterization
Groundwater Monitoring Plan (PCGMP) is being prepared for submittal to DEQ that
provides information regarding additional groundwater data collection.
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preferential flow paths include a trough in the basalt within the Lake Area, the historic
drainage ditch, a storm sewer along N.W. Front Avenue, railroad fill material, and
shallow fill material. However, characterization results and other information indicate
that, other than the basalt trough, these features are not providing a significant flow
path for groundwater constituent migration. Preferential flow pathways will be
considered further in the GTE. Potential facilitated transport mechanisms, which may
have contributed to the current constituent distribution in groundwater, will be
evaluated as part of the Bioremediation Evaluation and Section 3.4 of the GCR.
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When developing the GCR, RPAC considered the following:

• Focused Spring 2001 Groundwater Characterization Event, Groundwater
Monitoring Report (Spring 2001 GMR) dated October 4,2001 (AMEC 2001e);

• Final Spring and Fall 2000 Groundwater Data and Evaluation (2000 Groundwater

Report) dated July 31,2001 (AMEC 2001d);

Page 1
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Five groundwater characterization events were conducted: Spring and Fall 2000;

Spring and Fall 2001; and Spring 2002. The Fall 2001 event included groundwater

and surface water level measurements only and not sampling for laboratory analysis.

The analytical results from groundwater samples collected prior to 2000 have been
considered in evaluation of groundwater characterization of the RPAC Site; however,

because constituent concentrations in groundwater change over time (e.q. due to

natural biodegradation processes and groundwater migration), specific emphasis has
been placed on the more recent groundwater analytical results in this evaluation. The

final validated analytical results from the recent groundwater characterization events

are presented in the following documents:

• The Consent Order (the Order) between the Oregon Department of Environmental"

Quality (DEQ) and RPAC dated July 8,1999;

• The Remedial Investigation Work Plan, Rhone-Poulenc AG Company, Portland,

Oregon (RI Work Plan) dated April 1999 (DEQ 1999);

• The Draft Extended Groundwater Characterization Plan (EGCP) dated March 2,

2001 (AMEC 2001a); and

• "The Final RPAC Project Management Plan (PMP) dated March 30, 2001 (AMEC
2001b).

The Final Groundwater Characterization Report (GCR) presents an evaluation of the
analytical results from groundwater samples collected during the Remedial

Investigation/Feasibility Study (RI/FS) at the RPAC Portland Site, including a

discussion of the distribution of constituents in groundwater, along with geological

information, groundwater elevations, and a summary of natural attenuation parameters

in groundwater. The primary purpose of this document is to provide a characterization

of the nature and extent of the preliminary constituents of potential concern (PCOPCs)
in the groundwater at the RPAC Site. The results from all groundwater samples

collected from individual monitoring wells at the RPAC Site were used in the

evaluation. The RPAC property is located at 6200 N.W. St. Helens Road in Portland,

Oregon.
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1.2 Site History

1.1 Site Description

• Fall 2001 Groundwater Monitoring Report (Fall 2001 GMR) dated January 11,

2002 (AMEC 2002a); and
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• Focused Spring 2002 Groundwater Characterization Event Groundwater

Monitoring Report (Spring 2002 GMR) dated July31, 2002 (AMEC 2002d).

The RPAC industrial facility was used for the formulation and/or manufacture of

insecticides and/or herbicides from 1943 to 1991. Extensive investigation of the soil

and groundwater has been conducted on the RPAC property. DEQ provided an

analysis of the RPAC property's investigative results in the RI Work Plan (DEQ 1999).
Based on their review of the investigative results, DEQ requested RPAC collect

The RPAC property historically has been separated, for the purpose of investigation,

into three areas identified as the Insecticide Area (IA), the Herbicide Area (HA), and

the Lake Area (LA). The IA is located at the southern portion of the RPAC property

and was used for the manufacturing, storage, and formulation of insecticides and their

components. The HA is located adjacent to and northwest of the IA, and was used for
the manufacturing, formulation, storage, and handling of herbicides and their

components. The LA is located north of the primary RPAC facility. The administrative

buildings and maintenance facility were in the HA. Adjacent to the LA is a remnant of

Doane Lake known as West Doane Lake (WDL). An additional remnant of Doane

Lake, North Doane Lake (NDL), is located in a triangular-shaped property northwest of

the LA. Both WDL and NDL are located on property owned by Burlington Northern

and Santa Fe Railway Company (BNSF). Groundwater monitoring wells are located

on RPAC property and on adjacent and nearby properties, including property owned

by the City of Portland, Wacker Siltronic Corporation, Schnitz~r Investment
Corporation, ATOFINA Chemicals, Inc., ESCO Corporation (ESCO), Gould Electronics

(Gould), Metro, and BNSF. The Gould and Schnitzer properties, along with the LA

portion of the RPAC property, are part of the Gould Superfund Site.

The RPAC property is located in Section 30 of Range 1W, Township 1N and is

presented on the RPAC Site location map, Figure 1-1. The Site is located in a heavily

industrialized area northwest of Portland, southwest of the Willamette River. The area

surrounding the RPAC property was once predominated by lakes, including Kittridge

and Doane Lakes, which were interconnected through sloughs. Kittridge and Doane

Lakes were filled as industrial development in the area occurred. The Tualatin

Mountains adjoin the industrially developed area to the southwest and reach

elevations of approximately 1,100 feet above mean sea level at their peak.
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1.3 Data Quality Objectives

additional information to characterize further the RPAC property and to evaluate the

RPAC property's remedial options.

The EGCP describes the Data Ouality Objectives (DOOs) for the Spring 2001 and Fall
··2001 groundwater characterization events. These DOOs can be applied to all recent

(2000 through 2002) groundwater data collected and to all the RI data collection

activities for characterizing groundwater in general. The DOOs in the EGCP are to

provide additional information for:

Prior to 1966, treated wastewater was discharged to WDL, and from 1966 to 1975

treated wastewater was discharged to the Willamette River. Beginning in 1977,

treated wastewater was discharged to a City of Portland publicly owned treatment

works (POTW). RPAC began operation of a shallow groundwater extraction and

treatment system in 1984, which discharges to the Willamette River under a National

Pollution Discharge Elimination System (NPDES) permit issued by DEO.

Page 3
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• Characterizing nature and extent of the RPAC PCOPCs in groundwater;

• Conducting the human health risk assessment (HHRA);

• Conducting the ecological risk assessment (ERA);

• Conducting the groundwater hot spot assessment;

• Conducting the groundwater transport evaluation (GTE); and

RPAC and DEO entered into the Order (No. ESCR-NWR-99-07) in July 1999. The

purpose of the Order was to evaluate the nature and extent of potential releases at the

RPAC facility and to characterize and develop remedial measures to address soil,

sediment, groundwater, and surface water potentially impacted in the locality of the
RPAC facility. RPAC has been conducting the RI in compliance with the RifFS

process provided in OAR 340-122-010 through 340-122-115, the scope of work
provided in the Order, relevant United States Environmental Protection Agency

(USEPA) documents and other relevant guidance documents.

Early operations at the RPAC facility included the formulation of railroad right-of-way

treatment liquids, fertilizer and insecticide mixtures, and sodium arsenite liquids. In the
early 1950s the formulation of organic products, including phenoxy herbicides, DDT,

endrin, aldrin, and heptachlor began and operations were expanded in 1956 to include

the manufacture and formulation of 2,4-0 acid and esters. During the 1960s,

manufacture and formulation of MCPA acid and esters, and 2,4-DB acid occurred at

the RPAC facility, and in 1971 the manufacture of bromoxynil products was added.
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2.0 PRELIMINARY CONSTITUENTS OF POTENTIAL CONCERN

PCOPCs were identified through a screening process described in the RI Work Plan
(DEO 1999). The purpose of the preliminary screening was "to identify likely COPCs

Sufficient validated groundwater analytical results are now available to satisfy the

nature and extent, HHRA, ERA, hot spot assessment, and GTE DOOs. These specific

RI-related activities can be conducted without further 'groundwater sample collection

and analysis. The nature and extent component of the RI is presented in this GCR.

The evaluation of groundwater data for use in the HHRA, ERA, hot spot assessment,

and GTE will be presented in the appropriate documents associated with these

assessments and evaluations.
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Additional activities related to groundwater that are planned for the RPAC Site, other

than those mentioned above, include an evaluation for a groundwater extraction and

treatment system (GETS) interim remedial action measure (IRAM), and a non

aqueous phase liquid (NAPL) evaluation to compete the characterization of NAPL at

the RPAC Site. These evaluations may include use of groundwater information from

the project database, but were not defined as specific DOOs for groundwater

characterization. Existing data are sufficient to conduct both of these evaluations.

Additional DOOs of the groundwater monitoring program that were identified in the RI

Work Plan include identification of PCOPCs and evaluating constituent migration to the

Willamette River. COPCs will be identified as part of the risk assessment process

based on existing groundwater analytical results; the constituents discussed in this

GCR are still considered preliminary, as discussed in Section 2.0. Migration of RPAC

related constituents to the Willamette River will be addressed as part of the GTE, and
may be evaluated using a combination of groundwater analytical results, groundwater

modeling, and surface water analytical results.

Although the DOOs have been met for most of the RI-related activities listed above,

additional groundwater chemistry data would be useful in evaluation of natural
attenuation processes. For this reason, additional groundwater monitoring will be

conducted at the RPAC Site as proposed in the Post-Characterization Groundwater

Monitoring Plan (PCGMP) for the RPAC Site, to be submitted to DEO under separate

cover. The specific DOOs for the additional groundwater monitoring will be included in"

the PCGMP. In addition, as appropriate based on the schedule of individual

components, relevant groundwater data collected under the PCGMP may be
incorporated into other RI activities (e.g., groundwater elevation data collected prior to

commencement of the GTE may be considered in development of the GTE).
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3.0 GROUNDWATER EVALUATION

and assess potential exposure routes and data gaps." This included a comparison of

maximum detected concentrations of each detected chemical in groundwater to

USEPA Region IX Preliminary Remediation Goals for residential exposures (PRGs)

(USEPA 1998a), and comparison of maximum detected concentrations of each

detected chemical in soil with values protective of migration to groundwater, assuming

a dilution attenuation factor of 1 (USEPA 1998a).

In addition to the screening above, the wells near the Willamette River were also
compared to surface water screeninq values. However, the concentrations of

PCOPCs in groundwater near a surface water feature are not representative of water

discharging into the surface water. An evaluation of groundwater discharge to surface

water, including the Willamette River and NOL, will be included in the GTE, and

evaluation of groundwater and surface water interaction at the RPAC Site (a

component of the GTE) will consider both groundwater and surface water analytical

results. Further, screening of groundwater against surface water criteria is more
appropriately performed as part of the ERA than as part of groundwater
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The analytical results from groundwater samples have been compared to preliminary
screening values. The preliminary screening values are not intended to serve as

cleanup goals or to specify the level of risk at the RPAC Site, but rather are used for
discussion and presentation purposes only. The HHRA and ERA will evaluate site

specific potential risks associated with final COPCs at the RPAC Site. The preliminary
screening values were assigned primarily from the USEPA Region IX Preliminary

Remediation Goals for tap water (Tap Water PRGs) (USEPA 2002), with alternate

values where Tap Water PRGs were not available or not applicable. The preliminary

screening values used in this report are listed inTable 3-2. Table 3-2 also includes
detailed notes regarding the source of each preliminary screening value.

Prior to the Spring and Fall 2000 groundwater monitoring events, RPAC completed

additional screening to eliminate PCOPCs that had never been detected in

groundwater samples collected at the RPAC property or in the vicinity. Current

groundwater PCOPCs are summarized in Table 2-1. The PCOPCs presented in

Tables 2-1 and 3-2 are considered preliminary; the final COPCs for the Site will be

determined through the risk assessment process. The final COPC list will be based on

analytical results from all media to be included in the RPAC Site risk assessments

(both HHRA and ERA), including groundwater,soil, surface water, and sediment. The

final COPC list will be generated independently of the PCOPC list, and any

constituents that may have been eliminated from the PCOPC list during preliminary

screenings will be included in the risk assessment screening for final COPCs.
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3.1 Summary of Hydrogeologic Setting

characterization, where screening is provided primarily for presentation and discussion
purposes.

e

The result of the evaluation led to the assignment of three characterization zones that

more closely reflect the hydrogeology at the Site, including the Fill/Shallow Alluvium,

Alluvium, and Basalt characterization zones. The selection of the characterization

zone designation for groundwater samples and monitoring well completion intervals

was based on the following criteria: soil type or lithology at the depth of sample

collection; groundwater elevation changes relative to completion depths; and sampling

location. The characterization zone designations were selected to enhance the
descriptions of groundwater flow and constituent transport, and to provide a more
hydrogeologically representative analysis of groundwater characterization. The

This section provides a summary of the hydrogeologic setting at the RPAC Site, a

description of the groundwater characterization activities conducted by RPAC, the
distribution and temporal changes of selected PCOPCs, and preliminary information

regarding the nature and extentof NAPL.

Selected groundwater analytical results have been screened against surface water

screening values for ecological receptors and human consumption of organisms. The

results of this screening, including only those analytical results that exceed one or

more of the surface water screening values, are presented in Table 3-3. The two sets

of surface water screening values used are equivalent to ten times the: EPA National

Recommended Water Quality Criteria, "consumption of water and organisms" values

for human health screening (November 2002); and DEQ ERA Level /I Screening Level

Values, most protective value for surface water (December 2001). The groundwater

analytical results screened against these surface water values are those collected from
Spring 2000, Fall 2000, Spring 2001, and Spring 2002,from monitoring wells in the

RP-01, RP-02, RP-07, and W-19 well clusters. Because evaluation of potential

groundwater migration to ecological receptors will be conducted as part of the ERA, an

evaluation or discussion of the groundwater comparison to surface water screening

values has not been provided in this GCR.

Historically, groundwater samples and monitoring well completion intervals at the Site

have been assigned to an investigation zone depending on depth of sample collection

or completion depth of the monitoring well, including fill, shallow' alluvium, intermediate

. alluvium, deep alluvium, and basalt. Groundwater monitoring reports submitted to

DEQ in recent years, including the most recently submitted Spring 2002 GMR, have

maintained these designations. During completion of the GCR, the lithologic logs and

historic groundwater elevations were reviewed in relation to the investigation zones.
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3.1.1 Fill/Shallow Alluvium Characterization Zone

1. Groundwater elevation measurements collected at monitoring wells completed in
the Fill/Shallow Alluvium Zone indicate a distinct change in groundwater elevation

Groundwater monitoring wells completed in the Fill/Shallow Alluvium Zone were

selected on the basis of the following criteria:
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The fill material consists of variable amounts of sand, silt, clay, organic matter and

occasional gravel, and miscellaneous debris. The shallow alluvium underlies the fill

material and consists primarily of interbedded sandy silts and silty sands with

occasional discontinuous inter-fingered layers or lenses of sand and clayey silt.

The fill/shallow alluvium characterization zone (Fill/Shallow Alluvium Zone) has been

defined as a zone of relatively shallow groundwater (generally no more than 30 feet

below ground surface [bgs]) that appears to function somewhat hydrologically

independent of alluvial material encountered at greater depths. The Fill/Shallow

Alluvium Zone is generally laterally continuous along the groundwater flow path

throughout the RPAC Site (presented on cross sections Figure 3-6 and 3-8) and

extends to the bank of the Willamette River. However, the Fill/Shallow Alluvium Zone

is either not laterally continuous or not present in other portions of the RPAC Site. The
hydrologic independence of this zone appears to be associated with areas of
significant historical fill events, including the former Doane Lake area, a portion of the
HA, and a portion of the terrace above the Willamette River that extends from RP-02 to

RP-07. The range of the fill is presented in the simplified geological cross sections
presented on Figures 3-6 through 3-10, with the location of the cross sections

presented on Figure 3-5. The fill material varies in depth across the Site, with the fill

areas reaching 30 feet in depth within the LA. The fill material is approximately 25 feet

deep at the RP-07 well cluster located on the Wacker property and forms the

terrace/bank above and along the Willamette River. Fill material was not noted in

monitoring well logs upgradient to the Site.

Following the review of the boring logs, subsurface geologic and hydrogeologic

information was correlated between individual monitoring well clusters and projected

across the RPAC Site. Based upon this information, simplified geologic cross sections

(Figures 3-5 through 3-10) were created using the Borehole Module of the

Groundwater Modeling System (GMS, version 3.1) software.

characterization zone designation is based on a comprehensive review of available

boring logs. As such, there is some variability or discrepancies due to differences in

sampling and drilling methodologies and field personnel interpretations. The

characterization zone selected for each monitoring well is presented on Figure 3-1.
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Alluvium Characterization Zone

3. Groundwater sample depth and monitoring well screened zone are similar to

nearby sampling locations designated within the Fill/Shallow Alluvium Zone.

2. Boring and well construction logs display the sampling location (or screened

section of well) within fill material or above what appears to be a semi-permeable

layer of sandy silt, silty sand, organic silt, or clay; and/or
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At some locations gravel was encountered below the fine-grained material and overlies

the uppermost surface of the basalt bedrock. The gravel is included in the Alluvium

Zone when encountered. Based upon a review and correlation of the well logs

included along the cross section lines, the origin of the gravel near the river is
interpreted to be different geologically in nature and character than the origin of the
gravel elsewhere. The gravel encountered at the RP-06, RP-07, and W-19 well cluster

locations appears to be deposited by fluvial processes, and also represents the

thickest accumulation of these gravels. The gravel from some of the other wells that

intersect the cross section profiles appears to be derived from, and the result of,

chemical and physical weathering processes acting on the uppermost surface of the

basalt and/or may represent possible colluvial slope wash, derived from the flanks of

the Tualatin Mountains. The alluvial gravel overlying basalt bedrock is not laterally

continuous across the RPAC Site. Identification of the alluvial gravel is based upon
the presence of rounded to subrounded clasts in a silty sand or sand matrix, increased

The sampling locations designated within the Fill/Shallow Alluvium Zone are shown on

Figure 3-1 and listed in Table 3-1. Groundwater elevations for the Fill/Shallow

Alluvium Zone from the Spring 2002 groundwater characterization event are shown on

Figure 3-2. The groundwater elevations depicted on Figure 3-2 vary slightly from the

elevations presented in the Spring 2002 GMR, due to the variance in the Fill/Shallow

Alluvium Zone data set.

The Alluvium Zone has been defined as the intermediate/deep alluvial deposits
between ground surface (if the Fill/Shallow Alluvium Zone is absent) or the bottom of

the Fill/Shallow Alluvium Zone, and the underlying basalt. The Alluvium Zone is

laterally continuous beneath the RPAC Site. The simplified geology within the

Alluvium Zone is presented in Figures 3-6 through 3-10. The Alluvium Zone generally
consists of discontinuous fine-grained sandy silt and/or silty sand interbedded with

clayey silt and silt lenses.

in relation to a monitoring well completed in the alluvium characterization zone

(Alluvium Zone) completed at the same well cluster (see Appendix A, Figures A-6,

A-7, and A-10 as examples);
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3. Groundwater sample depth and monitoring well screened zone are similar to

nearby sampling locations designated within the Alluvium Zone.

Groundwater monitoring wells completed in the Alluvium Zone were selected on the

basis of the following criteria:

2. Boring and well construction logs display the sampling location or screened section

of the monitoring well are within alluvial material and do not appear to be

associated with fill or basalt; and/or

1. Groundwater elevation measurements collected at monitoring wells completed in

the Alluvium Zone indicate a distinct change in groundwater elevation in relation to

a monitoring well completed in the Fill/Shallow Alluvium Zone and/or basalt
characterization zone (Basalt Zone) completed at the same well cluster (see

Appendix A, Figures A-2 and A-6 as examples);
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The groundwater sampling locations designated in the Alluvium Zone are shown on

Figure 3-1 and listed in Table 3-1. Groundwater elevations for the Alluvium Zone from
the Spring 2002 groundwater characterization event are shown on Figure 3-3. The

groundwater elevation contours depicted on Figure 3-3 vary slightly from the elevation

maps presented in the Spring 2002 GMR, due to the variance in the Alluvium Zone

data set. The groundwater elevation contours on Figure 3-3 also depict a groundwater

depression at monitoring wells MW-06-S, MW-07-S and the RP-03 well cluster located

near the Northwest Drainage Pond (NOP). This is likely due to year-round infiltration

of groundwater into the NOP, which subsequently results in the localized depression of

the water table in this area. Groundwater flow in the NOP area will be further
evaluated as part of the GTE.

Basalt rock is encountered at greater depths in the LA and forms a NW/SE trending

trough; consequently, the Alluvium Zone is thicker in this area, as shown on Figure 3-6

between monitoring well clusters W-08 and W-09, and on Figure 3-8 between

monitoring well clusters BST2W/AL2 and AL6. For the purposes of this report, the

lithology within the geological cross sections has been simplified (for example, sandy

silt and silty sand have been depicted together as sandy silt).

water production rates noted during drilling, general lack of fines (clay/silt), and the

presence of minor amounts «15%-20%) of terrestrial clasts including quartz, quartzite,

and monzonite. In general, the presence of the more significant alluvial gravel

deposits underlying the Site coincide with the presence of localized depressions on the
basalt surface. Portions of this gravel may possibly represent re-worked Troutdale

Gravel Aquifer sediments or older alluvium derived from the Willamette River and

deposited in scour depressions incised on the surface of the basalt.
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1. Boring and well construction logs indicate the sample location or screened section
of well is in basalt; and/or

2. Previous designation within the basalt beneath the RPAC Site (in cases where no
boring logs were available).

Groundwater monitoring wells completed in the Basalt Zone were selected on the

basis of the following criteria:
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The groundwater sampling locations and monitoring wells completed in the Basalt

Zone are shown on Figure 3-1 and listed in Table 3-1. Groundwater elevations for the

Basalt Zone from the Spring 2002 groundwater characterization event are shown on
Figure 3-4. The groundwater elevation contours depicted on Figure 3-4 vary slightly

from the elevations presented in the Spring 2002 GMR, due to the variance in the
Basalt Zone data set.

The simplified geology of the Basalt Zone is shown on Figures 3-6 through 3-10. A
significant increase in depth of the basalt layer occurs within the LA and near N.W.

Front Avenue, as shown on Figures 3-6 and 3-8.

The Basalt Zone has been defined as the crystalline volcanic rock below the alluvial

deposits at the RPAC Site. The Basalt Zone is laterally continuous, and slightly

undulated throughout the RPAC Site, and generally is found at a depth ranging from

approximately 60 to 120 feet bgs. The extent of fracturing in the basalt at the RPAC

Site varies from very intensely fractured to slightly fractured and the basalt is generally

slightly weathered to fresh, with the uppermost surface (generally less than 4 feet
thick) being generally intensely weathered to decomposed rock, which exhibits soil-like

properties. Because the uppermost basalt surface is decomposed at some locations,

and exhibits soil-like properties, portions of this unit historically have been

logged/interpreted to be alluvial gravel. In fact, what has been interpreted to be

alluvium at some locations appears to be intensely weathered to decomposed basalt.

This revised interpretation is supported by the many previous explorations that have

identified subangular to angular basalt clast/fragments in a clay matrix in many

monitoring well borings drilled on the Site. This layer is not considered "gravel", but

rather represents weathered basalt and, therefore has been included within the Basalt

Characterization Zone. The distinction between the decomposed basalt and alluvial

gravels is complex, and the interpretations were dependent upon interpretations made

by numerous individual logging personnel and drilling/sampling methods used through
many past subsurface explorations, as was discussed in Section 3.1 of this GCR.

Basalt Characterization Zone
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3.2 Groundwater Characterization Activities

Groundwater characterization activities in the vicinity of the RPAC facility began in

1982 and have included several focused, as well as comprehensive, groundwater
sampling efforts. Recent groundwater characterization events, conducted under the

current Order, include the Spring 2000, Fall 2000, Spring 2001, Fall 2001, and Spring
2002 groundwater characterization events. The Fall 2001 groundwater

characterization event included only groundwater and surface water level

measurements.

The Spring 2000 and Fall 2000 groundwater characterization events were completed

in accordance with the Final Early RI Activities Comprehensive Groundwater

Monitoring - Field Sampling Plan (URS 1999) and subsequent correspondence

between RPAC and DEQ. The Spring 2001 and Spring 2002 groundwater

characterization events were conducted as specified in the EGCP (AMEC 2001a) and

subsequent correspondence, as well as event-specific field sampling plans (AMEC

2001c; AMEC 2002b). The scope of each of these groundwater characterization
events was approved by DEQ prior to implementation. RPAC has maintained

sampling protocols consistent with industry standards throughout groundwater data

collection, and the four most recent events, conducted Spring 2000 through Spring

2002, were conducted using generally consistent standard operating procedures and

analytical testing methods. This was done to reduce potential variability in sampling

methods and protocols. Overall, potential variability based on use of different

The substantial quantity of groundwater elevation measurements collected over the

last decade at the RPAC Site demonstrate that a downward vertical hydraulic gradient

is generally present from the Fill/Shallow Alluvium to the Alluvium and Basalt Zones,

and is observed primarily from the area near the southwestern RPAC property

boundary to the northern LA property boundary, as observed at monitoring well

clusters MW-01, W-08, W-09, and W-18 (see Figures 3-2,3-3, and 3-4, in addition to

Appendix A Figures A-1, A-7, and A-11) and during the recent monitoring events. The

magnitude of the vertical hydraulic gradient typically decreases from the northern LA

property boundary toward the Willamette River. Groundwater elevations collected at

monitoring wells adjacent to the Willamette River generally show a neutral vertical

hydraulic gradient, as observed at monitoring well dusters RP-01, RP-02, and RP-07

(see Figures 3-2, 3-3, and 3-4, in addition to Appendix A Figures A-3 and A-4). A

slight upward vertical gradient between the Basalt and the Alluvium Zones was

observed at monitoring well cluster MW-11, Spring 2002, but appears to be localized.
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3.3 Constituent Distribution and Temporal Changes

analytical test methods throughout the duration of the project does not appear to

exceed average variability of data sets.

This section includes a discussion of the distribution of selected chemicals in each

PCOPC chemical class, and a qualitative evaluation of temporal changes for each

chemical class.
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The distribution of select PCOPCs from the recent groundwater characterization

events are provided in Appendix C, Figures C-1 through C-36. The PCOPCs for the

constituent distribution figures were selected to represent each respective PCOPC
chemical class (e.g., volatile organic compounds [VOCs], metals) and are generally
consistent with the figures provided in the recent GMRs. These PCOPCs were

The seasonal groundwater elevation condition for recent groundwater characterization

events was: Spring 2000 - relatively high groundwater elevation; Fall 2000 - relatively

low groundwater elevation; Spring 2001 - relatively low groundwater elevation; and

Spring 2002 - relatively high groundwater elevation. The Spring 2001 groundwater

characterization event was conducted during a drought year and, therefore, constitutes
a low groundwater elevation season. The concentrations of select PCOPCs, provided

in Appendix D, does not demonstrate a discernable pattern between the PCOPC

concentrations and the seasonal groundwater elevation conditions for these recent

groundwater characterization events.

Recently installed monitoring wells at the RPAC Site have been sampled only during

the recent groundwater characterization events: Spring 2000 through Spring 2002.

Although a large quantity of groundwater analytical results exist for the RPAC Site

prior to 2000, these recent groundwater characterization events are considered most

representative of the current groundwater conditions (nature and extent).

Additional groundwater characterization events included the direct-push groundwater

sampling event conducted in 1999 at the RPAC Site (designated as GGW-x locations;

see Table 3-1 and Figure 3-1). A summary of groundwater investigations conducted

prior to the 1999 direct-push investigation is included in Table 2-1 of the RI Work Plan

(DEQ 1999). The dates when groundwater samples were collected at each monitoring

well, piezometer, and temporary well point are included in Table 3-1. The groundwater

sampling locations include 159 monitoring wells or piezometers (both existing and

abandoned) and 45 direct-push or other one-time sampling locations, for a total of 204

groundwater sampling locations. These groundwater sampling locations, sample

collection dates, and analytical methods for each sampling dateare included in

Appendix B.
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selected originally for discussion purposes prior to the Spring 2001 groundwater

characterization event and were based on prevalence in the environment, perceived

abundance at the RPAC facility, and physical properties such as mobility, solubility in

water, and toxicity. Similar compounds were selected for discussion in the RI Work

Plan (DEQ 1999). Dissolved mercury has been removed from the PCOPC list

because dissolved mercury has not been regularly detected in groundwater at the

RPAC Site. Dissolved arsenic distribution has been added to the Appendix C figures.

The distribution of select PCOPC$ is presented for each characterization zone,

including Fill/Shallow Alluvium, Alluvium, and Basalt.

The evaluation of lateral and vertical extent of PCOPCs is based on distribution of
. sampling locations and actual analytical results from groundwater sampling. As with

any groundwater monitoring program, the groundwater quality information available is

limited to the locations where monitoring wells are present or where samples have

been collected. Although the general direction of groundwater flow has been

considered, a detailed evaluation of groundwater transport (GTE), including modeling

of constituent transport and analysis of the interaction between groundwater and

surface water, is currently in process and will be submitted to DEQ under separate

cover at a 'later date. Therefore, a prediction of future extent of PCOPCs cannot be

included in this report.

The analytical results for groundwater samples at select monitoring well clusters and

for select PCOPCs were evaluated to determine if significant changes in groundwater

PCOPC concentrations have occurred and if a temporal pattern to the PCOPC .

concentrations is present. The analytical results from all groundwater samples

collected at the select monitoring well locations were included in the evaluation of

temporal patterns. The monitoring well locations selected were distributed along the

general groundwater flow path from the RPAC property to the furthest downgradient

RPAC Site monitoring well clusters (RP-01, RP-02, RP-07, and W-19) located

adjacent to the Willamette River. These four well clusters are herein referred to as

"the distal monitoring wells": Of the selected monitoring wells, only those with
sufficient analytical results and a discernable trend are discussed in the sections

below. In general, the GCR provides a qualitative interpretation of concentration
changes based on the data available for those instances where trends are observable,

and changes in concentration during the four most recent sampling events (considered
to be representative of the current groundwater conditions) generally were not

considered to constitute a "trend". Temporal changes in the select PCOPC

concentrations are presented in Appendix 0, Figures 0-1 through 0-44.
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1,2-Dichlorobenzene
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In general! notable trends or site-wide changes over time of 1,2-dichlorobenzene

concentrations in groundwater have not been observed. Notable changes were

observed at a few individual monitoring wells within well clusters, whereas other

monitoring well clusters did not show a notable change. Changes in 1,2
dichlorobenzene concentration were observed at monitoring well AL5-35 (Appendix 0,
Figure 0-1), in the LA, where 1,2-dichlorobenzene concentrations have increased

arne

Concentrations of 1,2-dichlorobenzene generally decrease with depth in the HA, and

generally increase with depth in the LA and further down gradient. 1,2

Dichlorobenzene was detected in samples from Basalt zone monitoring wells in an
area extending generally from the northern corner of the HA to the distal monitoring

wells. 1,2-Dichlorobenzene was not detected upgradient from the RPAC property.

Concentrations of 1,2-dichlorobenzene were detected east to the Schnitzer property

and west to monitoring wells near the Northwest Drainage Pond. However,

concentrations exceeding the preliminary screening value for 1,2-dichlorobenzene
were detected only in a relatively narrow section of the Site, originating at relatively

shallow depths in the HA and near the Lake Area Drainage Ditch and extending into

the deep Alluvium Zone and Basalt Zone to the distal monitoring wells.
Concentrations exceeding the preliminary screening value for 1,2-dichlorobenzene are

differentiated by color on Figures C-1 through C-3 in Appendix C.

1,2-Dichlorobenzene was detected in groundwater samples collected from the

Fill/Shallow Alluvium, Alluvium, and Basalt zones, at locations extending from the

southern end of the HA to the distal monitoring wells, following the general direction of

groundwater flow. The most elevated concentrations of dissolved-phase 1,2

dichlorobenzene were detected in groundwater samples collected from the northern

corner of the HA and along the Lake Area Drainage Ditch. These are areas that are at

or near locations where NAPL has been observed during recent monitoring events

(Table 3Ab) or where NAPL was observed during previous drilling (Table 3-4a, Figure

3-11 ).

The distribution of concentrations for select VOCs from groundwater samples collected

during the Spring 2000 through Spring 2002 groundwater characterization events is

provided in Appendix C, Figures C-1 through C-3 for 1,2-dichlorobenzene, Figures C-4

through C-6 for benzene, and Figures C-7 through C-9 for trichloroethene (TCE). The

temporal changes for VOCs at select monitoring well clusters are presented in

Appendix 0, Figures 0-1 through D-4 for 1,2-dichlorobenzene, Figures D-5 through 0

8 for benzene, and Figures 0-9 through 0-12 for TCE.

3.3.1 vac Distribution and Temporal Changes
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Benzene
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Where possible, 1,2-dichlorobenzene results are reported from EPA Method 8260.

However, EPA Method 8270 results are presented on Figures D-3 and D-4 (Appendix

D) for the October 1990 groundwater characterization event from a few monitoring
wells (W-11-D, W-18-1, W-19-1, and W-19-D) where this laboratory method provides

the only available 1,2-dichlorobenzene data for that sampling event.
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Benzene has been detected in groundwater samples collected from all three

characterization zones, at locations extending from the southern end of the HA to the

distal monitoring wells, following the general direction of groundwater flow. In general,

the most elevated concentrations of benzene have been found at or near areas where
NAPL has been observed or where NAPL was observed during previous drilling.

Concentrations of benzene generally decrease with depth in the HA, and generally

increase with depth in the LA, particularly in the Alluvium Zone along the Lake Area

Drainage Ditch to WDL and further downgradient. Concentrations of benzene were

detected east to the Schnitzer property, in the Fill/Shallow Alluvium Zone only, and

west to MW-06-S near the Northwest Drainage Pond (Alluvium Zone). Benzene

concentrations from groundwater samples collected during recent groundwater

characterization events exceeding the preliminary screening value are differentiated by

color on Figures C-4 through C-6 in Appendix C.

Overall, benzene concentrations at the AL5 monitoring well cluster have remained

fairly constant since 1995, as shown in Appendix 0, Figure 0-5. Although benzene

concentrations appear to increase slightly in AL5-35, benzene concentration

decreases of a similar magnitude are apparent in AL5-62 and BST5W-74. Benzene

concentrations at the MW-05 monitoring well cluster in the HA also have remained

fairly constant since the first benzene analysis in 1989, with the exception of

monitoring well MW-05-34. Benzene concentrations at monitoring well MW-05-34

decreased between 1989 and 2000, despite the fact that NAPL was observed at

monitoring well MW-05-34 during recent sampling events (Table 3-4b). Benzene
concentrations at ESCO property Alluvium Zone monitoring wells W-11-S and W-11-1
also have remained constant (at low concentrations or not detected) since 1995, as

overall between 1995 and 2000. However, the 1,2-dichlorobenzene concentrations in

the Fill/Shallow Alluvium (AL5-19), the deep Alluvium (AL5-62), and Basalt (BSTW-74)

monitoring wells located at this well cluster have remained relatively unchanged or

show slight decreases. Concentrations have varied since 1996 at monitoring well MW

04-27, with some recent elevated concentrations. Concentrations at monitoring well

MW-05-34 demonstrate that 1,2-dichlorobenzene has decreased since 1992.

Monitoring well MW-09-23 also shows an overall decrease in concentration of 1,2

dichlorobenzene since 1992.
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TCE

shown on Figure 0-7, Appendix O. Benzene concentrations have decreased

significantly at the ESCO property Alluvium Zone monitoring well W-11-0 since 1990,

and at LA monitoring well RP-04-41 (recent sampling events only), from 3,030

micrograms per liter (lJg/L) to 276 IJg/L, as shown on Figure 0-6, Appendix 0.· Overall,

the notable trends show decreasing benzene concentrations throughout all areas of

the RPAC Site.

TCE has been detected in groundwater samples collected from all three

characterization zones, and generally from areas in and downgradient from the

northern corner of the HA. The most upgradient detections of TCE were found in the

central portion of the HA at the MW-03 monitoring well cluster. The most

downgradient detections of TCE were found in the distal monitoring wells, specifically

at the RP-07, RP-01, and W-19 monitoring well clusters. TCE was generally not

detected at monitoring wells between the LA and N.W. Front Avenue in the Fill/Shallow

Alluvium Zone. The TCE was detected at low concentrations between the LA and

N.W. Front Avenue in the Alluvium Zone.

In general, the most elevated concentrations of TCE were detected at or near areas

where NAPL has been observed during recent monitoring events (Table 3-4b) or
where NAPL was observed during drilling (Table 3-4a, Figure 3-11). Concentrations of
TCE generally decrease with depth in the HA, and generally increase with depth in the

LA and further downgradient (although overall concentrations are significantly lower at
downgradient sampling locations). Concentrations of TCE were detected east to the

W-15 monitoring well cluster at the Metro property, and TCE was not detected west of
WOL, or at the south end of WOL at the RP-04 monitoring well cluster. Concentrations

exceeding the preliminary screening value for TCE are differentiated by color on

Figures C-7 through C-9 in Appendix C.
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TCE concentrations at the MW-05 and AL5 monitoring well clusters in the HA and LA,

respectively, have remained fairly constant over time, with the exception of monitoring

well MW-05-34 (Appendix 0, Figure 0-9). TCE concentrations at MW-05-34 have

decreased overall between 1991 and 2000 by over 50%, despite the observation of

NAPL in MW-05-34 during recent sampling events (Table 3-4b). As with 1,2

dichlorobenzene and benzene, TCE concentrations have decreased overall in the

ESCO property Alluvium Zone well W-11-0 since 1990, as shown in Appendix 0,

Figure 0-11. Recent TCE concentrations indicate the concentrations are lower than

earlier samples collected in 1996 at monitoring well BST5W-74. Overall there are no

notable trends of any TCE concentration increases across the RPAC Site, but rather,
decreases in some areas.
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Summary of vac Distribution and Temporal Changes

VOC concentrations have generally remained fairly constant over time since first

analyzed in groundwater at the RPAC Site, with a few exceptions that are typically

reductions in concentration over time. Further evaluation of the transport of VOCs and
other PCOPCs will be conducted as part of the Rl Report for the RPAC Site, following
completion of the groundwater transport evaluation. Additional evaluation of temporal

Another VOC in groundwater evaluated at the RPAC Site is cis-1 ,2-dichloroethene,

which is a degradation product of TCE. Cis-1 ,2-DCE has been detected in

groundwater in the HA and LA and further downqradient, These locations are often

coincident with TCE detection locations. Few detections of cis-1 ,2-DCE were found at

monitoring wells in the Fill/Shallow Alluvium Zone. The highest concentrations of cis

1,2-DCE generally appear in the northern HA and the southern portion of the LA. The

presence of cis-1 ,2-DCE is an indicator of anaerobic biodegradation of TCE.

Additional discussion of potential degradation of constituentsin groundwater is
provided in Section 4.0 below.
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In general, the distribution of VOCs during recent groundwater characterization events

appears consistent with a pattern expected for surface releases in the manufacturing

areas of the northern portion of the HA and within or near the Lake Area Drainage

Ditch in the southern portion of the LA. The distribution of the remaining VOC

PCOPCs, described in Table 2-1, correlate very closely with the overall VOC trends

described above. The VOC constituent concentrations demonstrate that VOCs are

detected along the general direction of groundwater flow, from locations within the HA
towards the location where the railroad tracks cross N.W. Front Avenue. However,
downgradient VOC concentrations are generally decreasing or remaining stable over

time.

Concentrations of VOCs show an increase in depth at the southern end of the LA,

where the Alluvium Zone thickens due to the increasinq depth to basalt, as presented

on Figures 3-6 and 3-8. Within the area of the deeper basalt in the LA, a clayey silt

. layer begins at approximately 25 feet bgs at the southern half of the LA, which appears

to be acting as a semi-confining layer to the lateral groundwater flow. As a result, the

groundwater and dissolved-phase constituents begin to follow a flow path of least

resistance, through the deeper sandy silts and, at times, into the basalt.

Concentrations of 1,2-dichlorobenzene, provided on cross sections prepared along the

groundwater flow path, Figures 3-6 and 3-8, demonstrate a preferential flow path

beneath the clayey silt layer in the LA Alluvium Zone and extends to the distal

monitoring wells located adjacent to the Willamette River

. Project No.: 0-61M-10703-0\Task 43
K:\10000\1 0700\1 0703\Task 43 Groundwater
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2,4-Dichlorophenol

Phenolic Constituent Distribution and Temporal Changes

Changes in 2,4-dichlorophenol concentrations over time are not readily discernable.
Variations in method detection limits, the potential influence of NAPL at some
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In general, the most elevated concentrations of 2,4-dichlorophenol have been found at

or near areas where NAPL has been observed during recent groundwater
characterization events (Table 3-4b) or where NAPL was observed during drilling

(Table 3-4a). Concentrations of 2,4-dichlorophenol generally decrease with depth in

the HA, with no detections in the Basalt zone, and generally increase with depth within

the Alluvium Zone at the RP-04 and AL2 monitoring well clusters. Concentrations of

2,4-dichlorophenol decrease immediately downgradient of the MW-5, RP-04, and AL2

well clusters, and the migration of 2,4-dichlorophenol from the source area appears to

be limited. The 2,4-dichlorophenol concentrations exceeding the preliminary screening

value are differentiated by color on Figures C-10 through C-12 in Appendix C.

2,4-Dichlorophenol has been detected in groundwater samples collected from the

Fill/Shallow Alluvium and Alluvium Zones, and one detection was reported in the

Basalt zone. 2,4-Dichlorophenol was not detected in any RPAC Site monitoring wells

downgradient of N.W. Front Avenue or northwest of the BNSF railroad tracks. 2,4

Dichlorophenol was primarily detected in groundwater in the southern portion of the LA

and the northeastern portion of the HA. The lateral extent of 2,4-dichlorophenol

decreases with depth, with detections at depth in the Alluvium Zone limited to
monitoring well MW-05-52 in the northern corner of the HA and monitoring well AL2-46

in the southern portion of the LA. The most upgradient 2,4-dichlorophenol detections

were encountered in the Alluvium Zone, within the southeastern corner of the HA. The
most downgradient detection of 2,4-dichlorophenol in the Fill/Shallow Alluvium Zone
was encountered at the ESCO property. The most downgradient detections of 2,4

dichlorophenol in the Alluvium Zone were found near the southern end of WDL and the

Lake Area Drainage Ditch.

The distribution of concentrations for select phenolics from groundwater samples

collected during the Spring 2000 through Spring 2002 groundwater characterization

events is provided in Appendix C, Figures C-10 through C-12 for 2,4-dichlorophenol

and Figures C-13 through C-15 for phenol. The temporal changes for phenolics at

select monitoring well clusters are presented in Appendix 0, Figures 0-13 through 0

16 for 2,4-dichlorphenol and Figures 0-17 through 0-20 for phenol.

changes in VOC concentrations also will be conducted as part of the natural

attenuation evaluation (see Section 4.0).

Project No.: 0-61M-10703-0\Task 43
K:\10000\ 10700\10703\Task 43 Groundwater
Monitoring\Gw Char Report\Revised Report\Final
Gcr.Doc

3.3.2

Department of Environmental Quality
Final Groundwater Characterization Report
RPAC - Portland Site

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCOEPA00007212



Phenol

Other Phenolic Constituent Distribution and Temporal Changes

The distribution of phenolics in groundwater appears to be limited to a small area, and
phenols generally have not been detected during recent sampling events. The
phenolic PCOPC pentachlorophenol has been detected beyond the BNSF railroad
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Similar to 2,4-dichlorophenol, temporal changes in phenol concentration are not readily

discernable. In general, at the limited monitoring wells where phenol has been
detected, the concentrations have not changed significantly. One exception is at HA

monitoring well cluster MW-05 where there is a general decrease in phenol

concentrations between 1992 and present. In addition, historic concentrations

detected at W-09 exhibit a decrease in concentration between 1982 and 1993.

Phenol has been detected in groundwater samples collected from the Alluvium Zone.

Minor phenol detections were reported in the Fill/Shallow Alluvium and Basalt zones,

with two detections in the Fill/Shallow Alluvium Zone and one in the Basalt zone.

Phenol was not detected in any RPAC Site monitoring wells downgradient of N.W.

Front Avenue or northwest of the BNSF railroad tracks. The lateral extent of phenol
appears to decrease with depth, similar to 2,4-dichlorophenol. In general, the most

elevated concentrations of phenol have been found at or near areas where NAPL has
been observed during recent groundwater characterization events, including HA

monitoring wells MW-02-26, MW-05-34, MW-08-27, and P-07, and near the Lake Area

Drainage Ditch. Concentrations of phenol generally decrease with depth in the HA

and increase with depth in the LA, similar to VOC constituents. Phenol concentrations

exceeding the preliminary screening value are differentiated by color on Figures C-13

through C-15 in Appendix C.

groundwater sampling locations (including monitoring well MW-05-34), and the limited

area of the RPAC Site with detected concentrations of 2,4-dichlorophenol all inhibit

interpretation of changes in concentration over time. Concentrations of 2,4

dichlorophenol at monitoring well MW-04-27 show several elevated concentrations of

the constituent during recent events; however, the results vary greatly between

sampling events. The only discernable temporal change was at the HA monitoring
well cluster MW-05, at monitoring wells MW-05-34 and MW-05-52, where the 2,4

dichlorophenol concentrations appear to be decreasing. Recent results for monitoring

well RP-04-41 demonstrate that 2,4-dichlorophenol concentrations are decreasing

overall. There is no evidence to suggest that the decline in 2,4-dichlorophenol at the

RP-04 location is related to well installation procedures. Overall, the distribution of

2,4-dichlorophenol is confined to the Fill/Shallow Alluvium and Alluvium Zones in the

northern portion of the RPAC facility and near the LA Drainage Ditch.
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Summary of Phenolic Constituent Distribution and Temporal Changes

Herbicide Distribution and Temporal Changes

tracks and found outside of the LA. These pentachlorophenol detections may not be

related to historic operations on the RPAC property. In addition, the phenolic PCOPC

2-chlorophenol has been detected at the Metro property. Potential sources of off

property phenolic PCOPCs will be evaluated and discussed further in the GTE and/or
the RI report, as appropriate.

The distribution of concentrations for select herbicides from groundwater samples

collected during the Spring 2000 through Spring 2002 groundwater characterization

events is provided in Appendix C, Figures C-16 through C-18 for 2,4-0 and Figures C

19 through C-21 for 2,4,5-TP (silvex). The temporal changes for herbicides at select

monitoring well clusters are presented in Appendix 0, Figures 0-21 through 0-24 for

2,4-0 and Figures 0-25 through 0-28 for silvex.
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The lateral extent of phenols decreases with depth and is generally limited to the

northern portion of the HA and the area near the Lake Area Drainage Ditch. The

decrease in phenol concentrations downgradient from the release area demonstrates
natural attenuation is acting on the phenol constituents. Natural attenuation trends for

the Site are discussed further in Section 4.0. Similar to most PCOPCs, the overall

trend is one of stable or decreasing phenol concentrations over time at the RPAC Site.

Except for pentachlorophenol, the distribution of phenols during recent groundwater

characterization events generally appears consistent with a pattern expected for

surface releases in the manufacturing areas of the northern portion of the HA and

within or near the Lake Area Drainage Ditch in the southern portion of the LA, with
rapid attenuation downgradient and with depth from the relatively higher

concentrations near the source areas. The remaining phenolic PCOPCs, described in

Table 2-1, correlate with the overall phenolic trends described above. The phenolic

constituent concentrations demonstrate that phenolics are not migrating appreciably

from the presumed release area. This distribution pattern is in contrast to that of

VOCs such as 1,2-dichlorobenzene, which has been detected along the general

direction of groundwater flow, from locations within the HA to the distal monitoring

wells.
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Silvex

In general, 2,4-D decreasing concentration trends have been observed. In particular,

the analytical results from groundwater samples collected at monitoring well clusters

MW-05, MW-09, and RP-04 all show decreasing concentrations of 2,4-D.

Silvex (2,4,5-TP) was detected in the Fill/Shallow Alluvium Zone, at two monitoring
wells located in the southeastern and northwestern portions of the LA. In the Alluvium

Zone, the area with detectable concentrations of silvex appears to be similar to the

area with 1,2-dichlorobenzene detections. Detectable concentrations of silvex occur

along the western edge of the HA and the Lake Area Drainage Ditch, and are

encountered along the groundwater flow path north of N.W. Front Avenue. Detectable

silvex concentrations extend to the distal monitoring wells in both the Alluvium and

Basalt Zones. Silvex concentrations increase with depth in the northern LA area and

further downgradient. Silvex was detected to the east at the Metro property and Gould

property. Silvex was detected above the preliminary screening level at two locations:
monitoring well AL2-32 at the south end of the LA and monitoring well MW-04-27 at

Concentrations of 2,4-0 were detected in groundwater samples collected from the

Fill/Shallow Alluvium, Alluvium, and Basalt zones, at groundwater sampling locations

within the HA and the southern half of the LA. The highest concentrations of 2,4-D

were detected in groundwater samples collected from the northern corner of the HA

and along the Lake Area Drainage Ditch, where NAPL has been observed during

recent monitoring events (Table 3-4b) or where NAPL was observed during drilling

(Table 3-4a). 2,4-D was not detected in the distal monitoring wells within the

Fill/Shallow Alluvium and Alluvium Zones. In addition, 2,4-0 was not detected during

recent groundwater characterization events in the lA, south of the RPAC property, or

west of NDL. 2,4-D was detected north of N.W. Front Avenue at monitoring well RP

01-65 during the Fall 2000 groundwater characterization event at a concentration of

380 ~g/L. Previous and subsequent groundwater samples collected at monitoring well

RP-01-65 (including Spring 2000, 2001, and 2002) have shown no detectable 2,4-D

concentrations. Concentrations of 2,4-0 greater than 10 ~g/L are not found in any

characterization zone beyond the AL2 monitoring well cluster. The results at the RP

01 monitoring well cluster and at monitoring wells between the southern LA and RP

01, all indicate no 2,4-0 concentrations near the magnitude of the concentration

reported at RP-01-65 in Fall 2000. Therefore, it is not likely that the 2,4-D
concentration in RP-01-65 from Fall 2000 is accurate or related to a source other than
RPAC. Overall, concentrations of 2,4-D are limited to a very narrow and localized
area, and the concentrations decrease rapidly with depth.
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2,3,7,8-TCDD

Summary of Herbicide Constituent Distribution and Temporal Changes

Dioxin/Furan Distribution and Temporal Changes

the northwest portion of the HA. In general, appreciable changes in silvex

concentrations in groundwater over time have not been observed.
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In general, the most elevated concentrations of 2,3,7,8-TCDD were found at or near

areas where NAPL has been observed during recent monitoring events (Table 3-4b) or

where NAPL was observed during drilling (Table 3-4a). Concentrations of 2,3,7,8
TCDD generally decrease with depth across the RPAC Site.

2,3,7,8-TCDD was detected in groundwater samples collected from all three

characterization zones, but generally only at areas in and immediately downgradient of

the northern portion of the HA and along the Lake Area Drainage Ditch. In the
Fill/Shallow Alluvium Zone, 2,3,7,8-TCDD was not detected in groundwater

downgradient from N.W. Front Avenue or northwest of the BNSF railroad tracks. The
most upgradient detections of 2,3,7,8-TCDO were found in the central portion of the

HA at a maximum of 0.0918 nanograms per liter (ng/L) at MW-02-26, located within
the Fill/Shallow Alluvium Zone. Detections of 2,3,7,8-TCOD did occur at trace

concentrations within the Alluvium and Basalt Zones at one or more of the distal

monitoring wells (RP-01, RP-02, and W-19).

The distribution of concentrations for select dioxin/furan congeners from groundwater
samples collected during the Spring 2000 through Spring 2002 groundwater

characterization events is provided in Appendix C, Figures C-22 through C-24 for

2,3,7,8-TCDD.

The distribution of herbicides in groundwater varies greatly, depending on the

constituent. Detections of 2,4-D appear to be localized and generally do not extend

beyond the LA. Other PCOPC herbicides, including 2,4-DB, 2,4,5-T and bromoxynil
show similar trends to those observed for 2,4-0. Natural attenuation processes are

reducing the concentrations of these herbicides. Silvex does not follow the same

distribution pattern observed for 2,4-0. Silvex concentrations indicate that silvex

follows the general path of groundwater flow, and extends to the distal monitoring
wells, similar to the distribution seen for VOC constituents. Oichlorprop (2,4-DP) also

shows similar trends to those observed for silvex and VOCs. Overall, in cases where

data are available prior to the Spring 2000 monitoring event, there are no trends of

increasing herbicide concentrations at the RPAC Site, with the exception of MW-04-27,

which exhibits fluctuating concentrations that constitute an overall increase.
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Summary of Dioxin/Furan Distribution and Temporal Changes

4,4'-DDE

3.3.5 Insecticide Distribution and Temporal Changes
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4,4'-00E was detected in one groundwater sample in the lA, from monitoring well MW

10-24 during the Spring 2001 sampling event. 4,4'-00E was not detected in

groundwater samples collected during subsequent groundwater characterization
events at the RPAC Site. The analytical results of groundwater samples collected at

the RPAC Site demonstrate 4,4'-00E is immobile, and is not persistent at the RPAC
Site. 4,4'-00E is generally considered a product of degradation of 4,4'-ODT,

The distribution of concentrations for select insecticides from groundwater samples

collected during the Spring 2000 through Spring 2002 groundwater characterization
events is provided in Appendix C, Figures C-25 through C-27 for 4-4'-00E, Figures C

28 through C-30 for 4,4'-00T, and Figures C-31 through C-33 for dieldrin. The

temporal changes for these insecticides at select monitoring well clusters are
presented in Appendix 0, Figures 0-29 through 0-32 for 4,4'-00E, Figures 0-33

through 0-36 for 4,4'-00T, and Figures 0-37 through 0-40 for dieldrin.

Examination of the pattern of dioxin/furan congeners in groundwater samples from the

RPAC Site indicates that while the dioxin/furan on portions of the Site originated from

manufacture of chlorinated herbicides, the dioxin/furan on other portions of the Site

appear to have originated from industrial or municipal sources distinct from RPAC.

Congener patterns consistent with chlorinated herbicide manufacturing are limited to

the RPAC facility and the LA, and are characterized by a predominance of 2,3,7,8

TCOO and 2,3,7,8-TCOF or of non-2,3,7,8-substituted TCOO and TCOF congeners.

Congener patterns consistent with combustion sources and other nonspecific industrial

sources are found in other areas of the RPAC Site, and are characterized by the

presence of a wide range of congeners at different chlorination levels, and a

predominance of acoo. Further evaluation of dioxin/furan sources will be provided in
the RI report for the RPAC Site.

In general, the analytical results demonstrate dioxin/furan constituents follow a similar

flow path as that described above for the vac constituents. The water solubility for

dioxins/furans, however, is low and in most cases dioxin/furan constituents are

considered immobile in groundwater. Therefore, the presence of the dioxins or furans

beyond the HA and LA areas may be associated with historical conditions that enabled

facilitated transport to occur. This concept of facilitated transport will be evaluated

further in both the Bioremediation Evaluation and the GTE.
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Dieldrin

4,4'-DDT

Summary of Insecticide Constituent Distribution and Temporal Changes
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The distribution of concentrations for select metals from groundwater samples
collected during the Spring 2000 through Spring 2002 groundwater characterization

events is provided in Appendix C, Figures C-34 through C-36 for dissolved arsenic.

The temporal changes for metals at select monitoring well clusters are presented in

Appendix 0, Figures 0-41 through 0-44 for dissolved arsenic.

Metal Distribution and Temporal Changes

In general, the distribution of insecticides in groundwater appears to be very limited,

and generally localized to the IA. Insecticide constituents are relatively immobile and

generally have not been detected appreciably downgradient of the IA. The analytical

results for groundwater samples analyzed for insecticides indicate insecticide PCOPCs

generally do not exceed the preliminary screening values.

The concentration of dieldrin has decreased over time at monitoring well MW-09-23.
No other notable changes in dieldrin concentration have been observed.

4,4'-00T has only been detected once during the recent groundwater characterization

events, at monitoring well RPW-02 in the central portion of the IA. The concentration

at monitoring well RPW-02 was only slightly above the preliminary screening level for

4,4'-00T. Subsequent groundwater samples collected at monitoring well RPW-02

indicate 4,4'-00T was not detected above the method detection limit. The analytical

results of groundwater samples collected at the RPAC Site demonstrate 4,4'-00T is

immobile, relatively insoluble, and is not persistent at the RPAC Site.

Dieldrin was not detected in samples collected during the recent groundwater

characterization events at monitoring wells completed in the Fill/Shallow Alluvium and 

Basalt zones. Dieldrin concentrations have been detected in groundwater collected at

monitoring wells completed in the Alluvium Zone within the northern half of the IA area

and the southeastern corner of the Metro property. The analytical results from

groundwater characterization event samples demonstrate dieldrin is confined within a
relatively narrow area and is relatively immobile.

suggesting natural attenuation processes are actively degrading 4,4'-00T at the RPAC
Site.
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Summary of Metal Constituent Distribution and Temporal Changes

3.4 Factors Influencing Constituent Distribution in Groundwater
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Storm drain pipes associated with City of Portland Outfalls 22B and 22C have been

previously evaluated for their potential to discharge RPAC-related constituents. RPAC
collected water samples of the discharge from the City of Portland Outfalls 228 and
22C, representing non-stormwater discharge, in August 2002. Results of the
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Overall, the distribution of PCOPC dissolved metals in groundwater, including

dissolved chromium and dissolved vanadium, do not follow any specific trend and

concentrations vary greatly between sampling events. The analytical results from

groundwater samples collected at the RPAC Site indicate dissolved and total metals

have been detected across the entire Site, with the exception of mercury.

Concentrations of metals detected at upgradient monitoring well locations provides

evidence that naturally occurring concentrations of dissolved and total PCOPC metals

are present at the RPAC Site.

Dissolved arsenic has been detected within the Fill/Shallow Alluvium, Alluvium, and

Basalt zones in all areas of the RPAC Site. The analytical results from groundwater

samples at the RPAC Site indicate dissolved arsenic was detected upgradient of

RPAC property, southwest of St. Helens Road, suggesting naturally occurring

dissolved arsenic is present at the RPAC Site. The distribution of dissolved arsenic

concentrations demonstrates dissolved arsenic concentrations detected at monitoring

well RP-02-31 does not appear to be associated with an RPAC source. Dissolved

arsenic concentrations detected in wells located upgradient and along the axis of the

groundwater flow path from RP-02-31 were well below concentrations detected at
monitoring well RP-02-31. The dissolved arsenic concentrations detected in the

Spring 2002 event at monitoring well RP-02-31 reflect the highest concentrations from

all of the RPAC Site wells tested during that event. Based upon a review of the RP-02

boring logs, approximately 15 feet of fill material was placed in this area, and the
dissolved arsenic concentrations at this well may possibly be related to historical fill

activities. In general, distinguishable changes over time in dissolved arsenic

concentrations in.groundwater have not been observed.

.. Several mechanisms appear to have affected the transport of constituents at the

RPAC Site, including a preferential flow path related to the hydrogeology at the Site.

Features that have been discussed as possible preferential flow paths include a trough

in the basalt within the Lake Area, a historic drainage ditch extending from WDL to the
Willamette River, a storm sewer along N.W. Front Avenue, railroad fill material, and

shallow fill material. These features are discussed briefly in this section. Preferential

flow pathways will be considered further in the GTE.
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A trough or depression on the top of the basalt in the northern portion of the Lake Area
appears to trend to the north, somewhat parallel to the railroad tracks. This geologic
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discharge sampling are included in the Remaining Remedial Investigation Technical

Memorandum (RRI TM) dated February 4,2003. The few RPAC constituents detected

in the outfall samples were at concentrations below ecological screening values.

Based on the recent outfall discharge results, it does not appear that water impacted

by RPAC constituents is currently discharging via Outfalls 22B and 22C and, therefore,
these storm drain pipes may not represent preferential flow paths for groundwater.

However, additional sampling of non-stormwater discharge from Outfalls 22B and 22C
is proposed in the PCGMP.

arne

The Historic Drainage Ditch (HDD), located between WDL and the Willamette River, at

one time served as an overflow channel for WDL and was reportedly cut off from WDL

in 1980. Soil from beneath the HDD, as reported in the RRI TM, generally did not

contain RPAC constituents at concentrations greater than screening values. Because

it received only occasional overflow during storm events from WDL, and soil sampling

results indicated no significant impact, RPAC does not believe the HDD currently or

historically represented a source to groundwater or a preferential flow path affecting

the distribution of constituents in groundwater.

The railroad "ballast" (or fill material) that was installed across former Doane Lake

early this century extends into groundwater and may represent an area of increased
hydraulic conductivity. However, this fill material does not extend to the Willamette

River, because former Doane Lake did not extend to the Willamette River. Any fill
material that was installed beneath the tracks between former Doane Lake and the

beginning of the railroad bridge is likely above the groundwater elevation. Therefore,
the railroad ballast (fill) is not considered to be a complete migration pathway for

groundwater from the vicinity of the RPAC property to the Willamette River. The

groundwater flow at the RPAC Site follows a path consistent with the geological and

surface water features in the area. The fact that groundwater flow appears to parallel

the railroad tracks is a coincidence and not the result of a preferential flow path.

. RPAC conducted a reconnaissance of the Willamette River bank during June 2002, as

reported in the RRI TM. The only discharge pipes with visual evidence of significant

discharge were Outfalls 22B and 22C. A 48-inch corrugated metal culvert pipe of
unknown origin and a mostly buried pipe also of unknown origin were encountered
during the reconnaissance. However, no water was observed flowing out of the 48

inch corrugated metal culvert pipe or the buried pipe, and no evidence of channeling,

seeps, or erosion was observed at these outfalls. These pipes would contribute little, if

any, to the overall discharges in this area or to the distribution of constituents in
groundwater.
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3.5 NAPL

4.0 NATURAL ATTENUATION
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Groundwater samples were submitted for analysis of specific natural attenuation

parameters to assess the presence and effectiveness of natural attenuation processes

that demonstrate the reduction of the current PCOPCs concentrations through

biodegradation. The information available for the evaluation of evidence for past biotic
attenuation and the potential for future biotic attenuation processes includes selected
physical, chemical, geochemical, and biological parameters. A preliminary evaluation

Field observations exhibit that NAPL or NAPL residual has been observed in the

northern portion of the HA and along the Lake Area Drainage Ditch as depicted on

Figure 3-11. One reported field observation of NAPL was also made in the IA. NAPL

or NAPL residual in soil has been detected at depths ranging from approximately 2 to
60 feet bgs in the HA, at depths ranging from approximately 13 to 45 feet bgs in the
LA, and at 25 feet bgs in the IA (Figure 3-11).

The results of a comprehensive review of borings logs and other information for the

observation of NAPL or NAPL residual are summarized in Tables 3-4a and 3-4b. A

description of NAPL or NAPL residual encountered during various soil investigations
and monitoring well installations is included in Table 3-4a. A description of NAPL

observed in groundwater within monitoring wells is included in Table 3-4b. The

occurrence of NAPL or NAPL residual in soil and groundwater is displayed on Figure

3-11. This includes information from several investigative events over a period of

approximately 20 years.

A description of the distribution of NAPL at the RPAC Site is included in the Draft
Source Area Soils Characterization Report submitted to DEQ on June 17, 2002

(AMEC 2002c). A summary of the NAPL information presented in the soils report is

included below, and on Tables 3-4a and 3-4b and Figure 3-11, to help complete the

evaluation of PCOPC distribution in groundwater. A scope of work for additional NAPL

investigation, and a discussion of validated NAPL and residual NAPL soil and

groundwater results collected to date, will be submitted as a NAPL Evaluation Work

Plan (NAPL Work Plan), under separate cover.

feature, visible on Figures 3-6 and 3-8, may have an influence on the groundwater flow

path. This is consistent with VOC and other constituent distributions that indicate
increasing concentrations with depth along the groundwater flow path beyond where

the groundwater flow path intersects the basalt trough. This feature and its potential

influence on the fate and transport of constituents in groundwater at the RPAC Site will

be discussed further in the GTE and the RI report.
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of biodegradation processes was completed upon examination of the following Site

conditions in groundwater:

• Spatial distributions of constituents;

• Physical, chemical, and geochemical conditions; and

• The populations of bacteria that consume varying carbon sources.

The physical, chemical, geochemical, and biological characteristics of groundwater

typically will vary temporarily and spatially. This initial evaluation of biodegradation

processes at the RPAC Site for nature and extent characterization purposes is
qualitative and was completed by evaluating temporal and spatial changes in
groundwater characteristics. A more comprehensive natural attenuation evaluation will
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Biodegradation occurs under two basic conditions: aerobic/anoxic (in the presence of

oxygen or other readily used electron acceptors such as nitrate or sulfate); and

anaerobic (in the absence of readily used electron acceptors). Both aerobic and
anaerobic conditions can be favorable for biodegradation, depending on the type of

constituent. For example, electron-rich organic compounds in groundwater, such as

diesel fuel, gasoline, and PAHs, generally are most susceptible to biodegradation

under aerobic conditions, whereas anaerobic conditions are conducive to the

biodegradation of some chlorinated compounds, such as TCE.

Natural attenuation processes such as biodegradation, dispersion, sorption, and

volatilization, affect the fate and transport of constituents in all hydrologic systems.
Natural attenuation is achieved when naturally occurring processes, such as

biodegradation bring about a reduction in the total mass, toxicity, mobility, volume, or

concentration of a constituent dissolved in groundwater. Natural attenuation will be
able to fit into a larger remedial scheme at the RPAC Site. Understanding the

underlying geochemical and biological processes at the RPAC Site will also lead to

remedial activities that incorporate enhanced biodegradation.

The physical, chemical, geochemical, and/or biological characteristics of groundwater

typically will vary with respect to time and spatially in an area with elevated PCOPC

concentrations in groundwater. To account for seasonal fluctuations in constituent

distributions and groundwater flows, groundwater samples are collected under both

wet season and dry season conditions. The five most recent groundwater

characterization events were the Spring 2000, Fall 2000, Spring 2001, Fall 2001, and

Spring 2002, and are considered most representative of current groundwater

conditions. The evaluation of biodegradation processes was conducted with analytical.

results from the Spring 2000, Fall 2000, Spring 2001, and Spring 2002 groundwater .

characterization events, with some regard to the analytical results prior to 2000.
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4.2.1 Redox Mediators

4.1 Physical and Chemical Groundwater Conditions

4.2 Redox Relationships

In addition to electron acceptors, electron donors were also monitored to aid in the
evaluation of microbial processes responsible for biodegradation. Microorganisms
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The oxidation-reduction (redox) conditions at the Site were inferred from the ORP and

concentrations of several electron acceptors or reduced products, including oxygen

(electron acceptor), nitrate (electron acceptor), ferrous iron (Fe2+, reduced product),

sulfate (electron acceptor), sulfide (reduced product), and methane (reduced product).

Electron acceptors are chemical species that are reduced by bacteria during the

bacterial respiration process by which bacteria derive energy (Wiedemeier, T.H., et ai,

1998). As an example, aerobic bacteria utilize oxygen as their primary electron

acceptor. The utilization of terminal electron acceptors for bacterial respiration
typically proceeds in the following order: oxygen, nitrate, ferric iron (iron [III]),
manganese (IV), sulfate, and carbon dioxide; as each acceptor is depleted, respiration

focuses on the next acceptor. Under aerobic conditions oxygen is the primary electron

acceptor and under strongly anaerobic conditions sulfate and carbon dioxide are the

primary electron acceptors.

The analytical results from groundwater samples collected in the Fill/Shallow Alluvium,

Alluvium, and Basalt zones were considered in the assessment of biodegradation

processes. Emphasis was placed on PCOPC, geochemical, and biological results

collected from the Alluvium Zone, because the Alluvium Zone results provide a more

complete data set, and because natural attenuation will playa large role in the

Alluvium Zone with respect to site remedy. In addition, the Alluvium Zone is

considered to more closely represent natural site hydrogeologic conditions, compared

to the Fill/Shallow Alluvium Zone that has been manipulated by outside factors. In

addition, a majority of groundwater transport at the RPAC site occurs in the Alluvium

Zone.

The results from physical, chemical, geochemical, and biological parameters and

measurements for groundwater samples collected at the RPAC Site are summarized

on Table 4-1. In addition, the laboratory and field analytical results for the recent

groundwater characterization events have been summarized on the Appendix E

figures, Figures E-1 through E-33.

be conducted as part of the Bioremediation Evaluation, for which a work plan will be

submitted to DEQ under separate cover at a later date
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DO

ORP

Redox Indicators
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The DO concentrations measured at the RPAC Site indicate the DO varies between

high water level and low water level seasons and also varies greatly between

characterization zones. The distribution of DO measurements collected during the
recent groundwater characterization events are shown in Appendix E, Figures E-13
through E-15. DO concentrations detected in the Alluvium Zone are greater at the
upgradient monitoring locations, southwest of the RPAC property near monitoring well

The measured values of ORP ranged from oxidizing (up to 250 millivolts [mV] at MW

10-24 in the Alluvium Zone) to reducing (down to -165 mV in the Fill/Shallow Alluvium

Zone). The distribution of ORP measurements collected during the recent

groundwater characterization events are shown in Appendix E, Figures E-10 through

E-12. ORP measurements prove that reducing conditions are present in the Alluvium

Zone at the eastern boundary of the LA (near monitoring well cluster AL2) and at the

northern end of the ESCO property (near monitoring well cluster W-11). In the
Fill/Shallow Alluvium Zone, ORP measurements demonstrate the reducing conditions

occur from the northern boundary of theHA extending west to the BNSF and Wacker

properties. In the Basalt zone, ORP measurements demonstrate that reducing

conditions occur at the eastern boundary of the LA, the northern boundary of the HA,

and at the northern boundary of the ESCO property.

Groundwater samples collected at selected monitoring wells were analyzed for the

following natural attenuation parameters: oxidation reduction potential (ORP);

dissolved oxygen (DO); pH; temperature; conductivity; nitrate; sulfate; sulfide; ferrous

iron; total iron; total alkalinity; dissolved methane; chloride; ammonia as nitrogen; and
orthophosphate. Groundwater samples from select monitoring wells also were

analyzed for total aerobic heterotrophic bacteria and diesel-degrading bacteria.

Electron acceptors, reduced products, and ORP results are summarized in Table 4-1

and are discussed in more detail below.

obtain energy for new cell production and for the maintenance of existing cells through

the mediation of redox reactions involving the transfer of electrons from an electron

donor to an electron acceptor. In general, the electron donor is an organic compound

while the electron acceptor is inorganic. Biodegradation of carbon sources (electron

donor), such as diesel-range organics, therefore, can lead to consumption of available

oxygen and nitrate (electron receptors), driving the subsurface into an anaerobic state.

TOC can serve as an indicator of the carbon available for biodegradation.
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Ferrous Iron

Nitrate

cluster W-18, than DO concentrations detected on the RPAC property in the HA and

LA. Relatively elevated DO concentrations were detected near N.W. Front Avenue,

and at the ESCO property monitoring locations. Within the Fill/Shallow Alluvium Zone,

the DO concentrations measured do not appear to follow a distinct spatial trend. In

general, relatively lower DO concentrations were detected within the Basalt zone in the

IA and near N.W. Front Avenue.
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Ferrous iron is formed during the reduction of ferric iron. Ferrous iron is detected

throughout the Alluvium Zone. The distribution of ferrous iron in groundwater from the

recent groundwater characterization events is depicted in Appendix E, Figures E-25

through E-27. Elevated ferrous iron concentrations were detected in the Alluvium

Zone at the northeastern boundaries of the IA and the HA, in the LA, and at the ESCO,

Gould, Wacker, and BNSF properties. During recent groundwater characterization
events, the elevated ferrous iron concentrations were also detected near N.W. Front

Avenue at monitoring wells RP-07-55 and RP-01-51. Concentrations slightly above

the method detection limit have been reported at upgradient monitoring well locations

southwest of the RPAC property, in the IA and at the distal monitoring wells.

Concentrations were not detected above the method detection limit south of the RPAC

property boundary. In the Fill/Shallow Alluvium Zone, elevated ferrous iron

concentrations were detected along the groundwater flow path between monitoring

well clusters MW-01 to the distal monitoring wells and at the Schnitzer property

monitoring well cluster W-16. Based on the field analytical results, iron-reducing

conditions are present in areas with small DO concentrations and negative ORP.

Nitrate can be either naturally occurring or the result of releases of nitrate salt or

mineral acids. Nitrate concentrations were not detected above the method detection

limit at most groundwater monitoring locations in the Alluvium Zone. Nitrate

concentrations were detected in the Alluvium Zones southwest of the RPAC property

at the upgradient monitoring well cluster W-18. Nitrate was detected at the southern

portion of the HA, the LA, and at the distal monitoring wells. Nitrate concentrations

detected within the Basalt zone provides evidence that nitrate exists southwest of the.

RPAC property at upgradient monitoring well cluster W-18, at monitoring well MW-11

in the lA, and in the HA at monitoring well MW-09. The nitrate concentrations in the

Basalt zone have generally decreased during recent sampling events. In general,

nitrate-reducing conditions are exhibited in all characterization zones across the Site.

The most recent nitrate concentrations detected at select monitoring well locations are

depicted in Appendix E, Figures E-16 through E-18.
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Methane

Sulfide

Sulfide is a product of natural sulfate reduction, although sulfides are occasionally

associated with an anthropogenic source. The sulfide results in groundwater from the

four most recent sampling events are depicted in Appendix E,Figures E-22 through E

24. In the Alluvium Zone, sulfide was detected across much of the RPAC Site, with

higher concentrations at the northern end of the HA, and in the LA. Within the
Fill/Shallow Alluvium Zone, elevated sulfide concentrations were detected in the HA,

the LA, and at the ESCO property monitoring wells. In the Basalt zone, the distribution

of sulfide concentrations was similar to the Alluvium Zone. Sulfate-reduction appears

to be occurring at locations with the highest sulfide concentrations. Areas with

increased sulfide concentrations generally correspond to areas with anaerobic

conditions.

Sulfate can be either naturally occurring or the result of releases of sulfate salts or

mineral acids. The analytical results from natural attenuation groundwater samples

indicate sulfate was detected across the RPAC Site. The sulfate results from the

recent groundwater characterization events are depicted in Appendix E, Figures E-19

through E-21. Sulfate concentrations are generally increasing with depth from the

southern portion of the LA following the groundwater flow path towards N.W. Front

Avenue. Sulfate concentrations demonstrate the presence of historical sulfate sources

at various locations across the Site. A discernable trend is not observed for the sulfate

concentrations detected within the Fill/Shallow Alluvium Zone. In the Basalt zone,

lower sulfate concentrations were detected at the RPAC property with higher sulfate

concentrations detected north of N.W. Front Avenue.
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Methane is produced during anaerobic decay of organic or humic materials in the

subsurface, and is an indicator of strongly reducing electrochemical conditions.

Methane concentrations were detected across the RPAC Site, with the exception of
upgradient monitoring locations, as depicted in Appendix E, Figures E-28 through E

30. Elevated concentrations of methane were detected in the Alluvium Zone at the

eastern boundaries of the IA and the HA, and at the eastern boundary of the LA. The

highest methane concentrations were detected at the northern end of the ESCO

property and at the RP-02 monitoring well cluster located near the Willamette River.

The methane concentrations decrease with depth at the HA and IA and increase with

depth at locations in the LA and in RP-02. In the Fill/Shallow Alluvium Zone methane
concentrations increase from below the method detection limit south of the RPAC
property to elevated concentrations at the RPAC property and downgradient. In the
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4.3 Biological Activity

Bacteria require a carbon source by which to synthesize biomass. An increase in

biomass will increase the efficiency for natural attenuation. Total organic carbon

(TOC) was detected at concentrations below the method detection limit to 575

milligrams per liter (mg/L). Elevated TOC levels are generally associated with areas of
high PCOPC impact at the Site.

The nutrients necessary for biological growth include available nitrogen (often

measured in the form of ammonia) and orthophosphate. Ammonia is available

sparingly in the groundwater across most of the Site. In the Alluvium Zone, ammonia

and orthophosphate appear to be limited at most locations sampled across the Site.

These areas are" also the areas where larger carbon loads, or TOC concentrations

were detected.
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Carbon dioxide is formed as the product of biological oxidation of organic carbon.
Alkalinity concentrations tend to become elevated as biological activity increases due
to increased production and buffering of carbon dioxide in the groundwater. In the

Alluvium Zone, alkalinity concentrations historically have been detected as high as

2,200 mg/L (at monitoring well W-16-1). The alkalinity concentrations detected during

recent sampling events ranged from 28 to 1,360 mg/L. Lower alkalinity concentrations

are obseryed at upgradient monitoring locations. The elevated alkalinity
concentrations across the Site support the observation that biodegradation is occurring

at the RPAC Site.

Basalt zone, methane concentrations increase from below the method detection limit in

the southwest of the RPAC property to the highest concentrations detected in the LA

and to the distal monitoring wells. The elevated concentrations of methane provide

evidence that methanogenesis is occurring and a methanogenic environment exists at

the Site. In general, methane was detected in areas where anaerobic conditions were

detected.

Aerobic heterotrophic and diesel-degrading bacteria were enumerated at several

locations across the Site. Bacteria plate counts ranged from no colonies detected to

600,000 colony forming units per milliliter (cfu/mL) at monitoring well RP-07-30 and
14,000 cfu/mL at monitoring well W-11-D for aerobic heterotrophic and diesel

degrading bacteria respectively. Elevated bacteria plate counts were also detected at

monitoring well RP-07-84 and monitoring well RP-O1-31, located between the ESCO

property and the Willamette River along the groundwater flow path.

Project No.: 0-61 M-1 0703-O\Task 43
K:\ 10000\10700\10703\Task 43 Groundwater
Monitoring\Gw Char Report\Revised Report\Final
Gcr.Doc

Department of Environmental Quality
Final Groundwater Characterization Report
RPAC - Portland Site

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scoEPA00007227



Monitoring Well Cluster W-18

4.4.1 Relating Constituent Distribution to Geochemical and Biological Indicator
Trends
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Monitoring well cluster W-18 is the upgradient monitoring location at the RPAC Site,

located southwest of the RPAC property across St. Helens Road, and the results from
the W-18 monitoring well cluster are indicative of "baseline" conditions at the Site, for

the majority of the constituents. Analytical results from the Spring 2001 monitoring
event show groundwater entering the RPAC Site in the vicinity of monitoring well

cluster W-18 to be aerobic in nature. During the groundwater characterization event
conducted in Spring 2002, however, the dissolved oxygen and ORP analytical results

provide evidence towards an anoxic groundwater condition in shallow and deeper
groundwater at monitoring well cluster W-18. No appreciable decline in electron

acceptors (i.e., nitrate, ferric iron, sulfate) and no appreciable increases in reduced

products (i.e., ferrous iron, sulfide, methane) between the Spring 2001 and 2002
sampling events were observed, thus demonstrating a marginal anoxic redox
environment.

Analytical results obtained during sampling events under low water conditions (Spring

2001) and high water conditions (Spring 2002) were evaluated to provide additional

insight to geochemistry changes. At several of the monitoring well cluster locations,

the analytical results exist for samples that have been collected at multiple depths
within a characterization zone. The analytical results from groundwater samples

collected during the recent groundwater characterization events are summarized in

Table 4-1, Table 4-2 (for the select monitoring wells screened within the Alluvium

Zone), and in Appendix C Figures C-1 through C-39 and Appendix E Figures E-1

through E-33.

The geochemical and biological data demonstrates that conditions are favorable for

biodegradation processes at the RPAC Site. In addition, the geochemical and

biological trends demonstrate that conditions resulting from biodeqradation exist.

To better understand the relationship of geochemical, biological, and PCOPC

parameters across the Site, the groundwater analytical results from the Alluvium Zone

at monitoring wells W-18, MW-11, MW-04, MW-05, AL5-35, W-09-116, W-11, and RP

01 were reviewed. These monitoring points follow the general groundwater flow path

from the RPAC property to north of N.W. Front Avenue. The constituents evaluated in

this discussion include 2,4-0, 2,4-DP, 2,4,5-T, silvex, 1,2-dichlorobenzene, benzene,

2,4-dichlorophenol, and diesel-range organics.

4.4 Evaluating Biodegradation
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Monitoring Well Cluster MW-04

Monitoring Well Cluster W-11

Monitoring Well Cluster MW-05
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1,2-Dichlorobenzene, benzene, and diesel-range organics were detected consistently
at monitoring well W-11-1 with benzene concentrations exhibiting a decreasing trend.

The analytical results from groundwater samples collected at monitoring well W-11-1

provide evidence of reducing conditions based on methane and ferrous iron

concentrations detected. The analytical results at monitoring well W-11-D show that

the deeper groundwater is only moderately anaerobic. Moderately elevated methane
and ferrous iron concentrations are evidence of somewhat anaerobic conditions at

monitoring well W-11-D. Increases in the DO concentrations and decreases in the
sulfide and methane concentrations demonstrate groundwater sampled at monitoring

wells MW~'11-1 and MW-11-D became slightly less anaerobic between the Spring 2001
(dry season) and Spring 2002 (wet season) monitoring events.

Analytical results at monitoring well MW-05-52 indicate low concentrations of reduced

species (sulfide, ferrous iron, and methane), low DO concentrations, and a near

neutral ORP (7.4 to -55.5 mV). The geochemical data demonstrate an anoxic state
exists at monitoring well MW-05-52, which remains relatively unchanged seasonally.

The negative ORP values, depressed nitrate concentrations, and elevated sulfide and

ferrous iron concentrations measured at monitoring wells MW-04-27 and MW-04-47

demonstrate anaerobic conditions are present. Methane concentrations were detected

at fairly elevated concentrations at monitoring well MW-04-27. Sulfide concentrations
increased markedly at monitoring well MW-04-47 between the Spring 2001 and Spring

2002 sampling events. Chloride was detected at monitoring well MW-04-27 during the

Spring 2001 sampling event at a relatively high concentration,coinciding with an

increase in the concentrations of several chlorinated constituents.

The analytical results from the recent groundwater characterization event indicate that

at monitoring well cluster MW-11 in the IA, the groundwater sampled from monitoring

wells MW-11-24 and MW-11-37 is relatively aerobic in character. The groundwater

sample collected in the Alluvium Zone at monitoring well MW-11-56 is more anaerobic

in character, as demonstrated by lower ORP, DO, nitrate, sulfate, and higher ferrous

iron and methane concentrations than those concentrations detected at monitoring

wells MW-11-24 and MW-11-37.
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TCEIDCE Dechlorination

Monitoring Well Cluster RP-01

Evaluation of Constituent Fate and Putative Degradation Products

Ammonia and orthophosphate concentrations are detected at trace concentrations at

monitoring well W-11-D. Ammonia and orthophosphate concentrations in monitoring

well W-11-1 demonstrate ammonia is relatively abundant and orthophosphate is

limited.
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The ratio of TCE to either cis-1,2-DCE or VC appears heavily weighted toward TCE in

analytical results from Spring 2000, Fall 2000, and Spring 2001 at two monitoring

wells, MW-04-27 and MW-05-52, located in the HA. This area is near where elevated

TCE concentrations in groundwater have been detected at the Site. In addition, the

TCE concentrations at monitoring wells MW-04-27 and MW-05-52 are higher than the

cis-1 ,2-DCE concentrations, which are higher than VC concentrations. In contrast,
analytical results from monitoring wells W-10 and W-19-0, located in a downgradient

Another method for examining the analytical results is to compare the fate of select

constituents to the fate of analogues that are known to degrade under differing
conditions. Examples of analogue compounds to compare include 2,4-0 versus 2,4

DP and 2,4,5-T versus silvex.

One method for evaluating analytical results is to compare ratios of constituents and

putative degradation products. Analytical results from locations near and
downgradient of areas of highest constituent impact can also be contrasted. As an

example, the reductive dechlorination of TCE, were it to occur, would produce cis-1,2

DCE and vinyl chloride (VC) downgradient of the highly impacted area.

Anoxic conditions exist at monitoring well RP-01-31 (one of the distal RPAC Site

monitoring wells), indicated by the near neutral ORP, the presence of nitrate, and the

deficiency of sulfide, ferrous iron, and methane. Monitoring well RP-01-51

demonstrates a moderately reducing environment, based on the slightly elevated

concentrations of sulfide, ferrous iron, and methane. The groundwater geochemistry

at the RP-01 monitoring well cluster has remained generally the same between

monitoring events.

Trace levels of 1,2-dichlorobenzene were detected at monitoring well W-11-D.

Elevated chloride concentrations have been detected historically at monitoring well W

11-1, but the results from recent groundwater samples indicate chloride concentrations
have decreased.
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Differential Fate or Transport of 2,4-0 and 2,4-DP, 2,4;5-T and Silvex in the

Alluvium Zone

The solubility in water for 2,4-0, 2,4-0P, 2,4,5-T, and silvex are similar (ranging from

about 100 mg/L to about 650 mg/L). Therefore, differential transport due to solubility
differences would not appear to playa role. The different fate characteristics for the

position between the ESCO property and the Willamette River, indicate the ratios of

TCE to cis-1,2-DCE and TCE to VC concentrations are reversed. VC was detected at

concentrations higher than cis-1,2-DCE, which was detected at concentrations higher

than TCE.
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The distribution of 2,4-DP concentrations in the Alluvium Zone appear to extend from

the RPAC property to near N.W. Front Avenue, while the 2,4-0 distribution does not.

The situation for silvexand 2,4,5-T is analogous. This distribution occurs despite 2,4

o and historical 2,4,5-T concentrations detected on the RPAC property, which are

higher than the 2,4-0P and historical silvex concentrations on the RPAC property.

In the Alluvium Zone, the phenoxyacetate 2,4-0 concentrations were concentrated in

the areas at the eastern boundary of the LA, in the northern corner of the HA, and at

the west end of the Lake Area Drainage Ditch. 2,4-0 concentrations do not appear to

be migrating downgradient, as discussed in Section 3.3. Concentrations of

phenoxypropionate 2,4-DP, a 2,4-0 analogue, were detected along the northeastern

boundary of the IA and the HA, in the LA, and downgradient near N.W. Front Avenue.

Monitoring well AL2-46 lies within the LA, between the two sets of wells described

above. At AL2-46, the ratios of TCE concentrations to cis-1,2-DCE concentrations and

of TCE concentrations to VC concentrations have decreased between 1995 and 2002.

One conclusion that can be reasonably drawn from these data is that reductive

dechlorination of TCE and cis-1,2-DCE is occurring in the areas of the Site where

anaerobic conditions are observed. As mentioned above, these observations will be

evaluated further in the Bioremediation Evaluation.

In the Alluvium Zone, the phenoxyacetate 2,4,5-T is present at the highest

concentration of 1,030 I-lg/L at monitoring well RP-04-16, located at the west end of the
Lake Area Drainage Ditch. 2,4,5-T is also detected along the northeastern edge of the

IA and the HA, and in the LA. Like 2,4-0, 2,4,5-T does not appear to be migrating
downgradient within the Alluvium Zone. In comparison, the phenoxyproprionate silvex

is detected at its highest concentrations in alluvium at the south corner of LA (at

monitoring well AL2-32) and at the northeastern boundary of the HA (at monitoring well

.. MW-04-27), as described in Section 3.3.3. Silvex is also detected across the LA, at

ESCO, and downgradient near N.W. Front Avenue
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Chloride

Natural Attenuation Summary

The groundwater at the upgradient monitoring well cluster W-18 shows variations

between an aerobic and anaerobic state. Based on the DO concentrations,

groundwater becomes anaerobic to the north, in the direction of groundwater flow.

The geochemical data show that anaerobic conditions are present in groundwater at

areas with, increased concentrations of PCOPCs and at areas downgradient of the

impacted areas based on: 1) negative ORP measurements; 2) nitrate and sulfate

depletion; and 3) sulfide, ferrous iron, and methane enrichment. Decreases in aerobic

bacteria plate count results also support a site-wide move toward more anaerobic
groundwater conditions from 2000 to 2002.
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Chloride is produced in the subsurface during biodegradation of chlorinated pesticides,

herbicides, and chlorinated precursor compounds. There are also anthropogenic

sources of chloride, such as salts and mineral acids. The chloride results in

groundwater from the groundwater characterization events are depicted in Appendix E,

Figure E-31 through E-33. Within the Alluvium Zone, chloride concentrations are the

lowest in the IA and southwest of the RPAC property at monitoring well cluster W-18.

Chloride concentrations detected in the Alluvium Zone generally increase within the

northern portion of the LA and extends to the distal RPAC Site monitoring wells with

elevated concentrations at the downgradient boundary of the IA and HA. Elevated
chloride concentrations within the Alluvium Zone were detected in the LA, and on the

Gould and ATOFINA properties. In general, the chloride concentrations decrease with
depth within the HA and increase with depth within the LA and at the distal monitoring

locations. Chloride concentrations detected in the Fill/Shallow Alluvium Zone exhibit
concentrations peaking in the LA. The distribution of chloride at the RPAC Site is

similar to the distribution of VOCs. Chloride concentrations detected in the Basalt

zone demonstrate an increase in chloride concentrations from upgradient locations to

some of the distal well locations.

compounds could, however, playa significant role in differential transport.

Phenoxyacetate-type herbicides (i.e., 2,4-0 and 2,4,5-T) have been shown to

biodegrade under anaerobic conditions (Mikesell and Boyd 1985) and anaerobic

conditions appear to be well established at several locations at the Site. In contrast,

phenoxypropionate-type herbicides (i.e., 2,4-DP and silvex) have been shown to

biodegrade under aerobic conditions but not anaerobically (Degher, et al. 1997).

Therefore, the analytical results support the premise that 2,4-0 and 2,4,5-T biodegrade

under the predominantly anaerobic conditions of the Site, whereas 2,4-DP and silvex

do not, which might explain the apparent differential transport.
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5.0 SUMMARY AND CONCLUSIONS
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A generalized decrease in the ORP was observed at many of the monitoring points

between the Spring 2001 and Spring 2002 monitoring events. Unlike othermonitoring

locations, the groundwater chemistry at the LA monitoring well W-09::116, and ESCO

property monitoring well W-11, clearly moved from more anaerobic to less anaerobic

conditions in the time between the monitoring events of Spring 2001 and Spring 2002.

arne

• The general groundwater flow direction at the RPAC Site is to the north and

northeast: from the wells upgradient of the RPAC property to the distal RPAC Site

monitoring wells located near the Willamette River.

• In general, VOCs in groundwater extend along the groundwater flow direction from

the HA at the RPAC property to some distal monitoring wells. Concentrations of

VOCs'generaily decrease with depth across the RPAC property to the LA, and

generally increase with depth toward the distal monitoring wells.

• In general, phenols in groundwater extend from the northern portion of the HA to
the LA, and do not extend to the distal RPAC Site monitoring wells.
Concentrations of phenols generally decrease rapidly with depth in the HA and

Sampling and analysis events for groundwater have been conducted in the vicinity of
the RPAC facility since 1982. The analytical results from all of these groundwater

samples collected at the RPAC Site were used to characterize the lateral and vertical
extent of PCOPCs at the RPAC Site. This evaluation focused on the analytical results

from the recent groundwater characterization events, because the recent results are

most representative of existing Site conditions. The analytical results from

groundwater samples have been compared to preliminary screening values.
Groundwater characterization zones have been defined as the Fill/Shallow Alluvium

Zone, the Alluvium Zone, and the Basalt zone. These zones have been defined to

more closely reflect the hydrogeology as related to the geology at the Site.. Outlined

below is a groundwater characterization summary.

The most elevated concentrations of diesel-range organics are located in areas that

are at or near locations where NAPL has been observed during recent monitoring

events (Table 3-4b) or where NAPL was observed during drilling (Table 3-4a, Figure 3

11), which have historically been in the northern portion of the HA and the southern

portion of the LA along the Lake Area Drainage Ditch. The higher concentrations of

diesel-range organics also correspond with the higher 2,4-0 and other constituent

concentrations. Areas of higher diesel-range organics concentrations generally

correspond to areas with more anaerobic conditions. This would be expected because

diesel-range organics can serve as an easily biodegradable carbon source that would

consume available oxygen and nitrate, driving the subsurface into an anaerobic state.
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• The distribution of PCOPCs on the RPAC property is associated with general
manufacturing activities that previously occurred in each area of the RPAC
property. The distribution of the constituents in groundwater demonstrates a
correlation with the occurrence of NAPL, with the most elevated concentrations

increase with depth in the southern portion of the LA, with rapid attenuation

downgradient and with depth from the LA.

• In general, the extent of herbicides varies based on the constituent. Some

constituents remain very localized within the HA and southern LA. Others extend

to distal monitoring well locations. The herbicide constituents that extend into the

LA and to the distal RPAC Site monitoring wells tend to increase with depth, similar

to VOCs, beyond the southern portion of the LA. Herbicides at most monitoring

locations have exhibited an overall decreasing trend in concentrations since 1991.

• 2,3,7,8-TCDD was detected iri groundwater samples collected from all three

characterization zones, generally at and immediately downgradient of the northern

portion of the HA and along the Lake Area Drainage Ditch. The dioxin/furan

detections on other portions of the Site appear to have originated from industrial or

municipal sources distinct from RPAC. Further evaluation of dioxin/furan sources

will be provided in the RI report for the RPAC Site.

• In general, insecticides are localized within the IA and within a close proximity of

the lA, and do not demonstrate mobility in groundwater.

• In general, metals in groundwater do not show any specific patterns or trends.
Metals are detected at locations upgradient of the RPAC Site, which are

representative of background concentrations at the RPAC Site.

• Groundwater elevation measurements and the analytical results from groundwater

samples collected at the RPAC Site demonstrate a preferential flow path is present
at the RPAC Site. Groundwater impacted by PCOPCs originating from the

northern portion of the HA and the Lake Area Drainage Ditch, the area where

NAPL has been observed, flows north towards the location where the railroad

tracks cross N.W. Front Avenue. This is likely due to the presence of a trough in

the top of the basalt layer that underlies the alluvium at the RPAC Site, as well as

gravel and weathered basalt that overly the basalt layer. Other features that have
been discussed as potential preferential flow pathways, such as the railroad fill

material, storm drains, the HOD, and shallow fill material, do not appear to have
significantly influenced the distribution of groundwater constituents and, therefore,

are not preferential flow pathways. Preferential flow pathways will be further

evaluated as part of the GTE and in the RI report.

The primary conclusions regarding the groundwater characterization are summarized
below.
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detected at the monitoring wells located in the vicinity of the NAPL. Additional
investigation of the occurrence and chemical content of NAPL is planned with the
NAPL Evaluation:

• The available groundwater information satisfies the nature and extent, HHRA,
ERA, hot spot assessment, and GTE DOOs. These specific RI-related activities
can be conducted without further groundwater sample collection and analysis.· The
evaluation of groundwater data for use in the HHRA, ERA, hot spot assessment,
and GTE will be presented in the appropriate documents associated with these
assessments and evaluations.

• Although the DOOs have been met for most of the RI-related activities, additional
groundwater chemistry data would be useful in evaluation of natural attenuation
processes. For this reason, additional groundwater monitoring will be conducted at
the RPAC Site as proposed in the PCGMP for the RPAC Site, to be to DEO
submitted under separate cover.

• The presence of dioxins beyond the HA and LA areas may be the result of
facilitated transport; this will be further evaluated as part of the Bioremediation
Evaluation and/or GTE.

• Natural attenuation is occurring at the RPAC Site. The conditions present show

that the environment supports primarily anaerobic biodegradation. Certain

PCOPCs are being reduced in concentration at the Site. Additional review of the

natural attenuation activities will be provided in the work plan for the
Bioremediation Evaluation, scheduled for preparation in 2003; and

• In general, the limited number of discernable temporal patterns or trends in
PCOPC concentrations over time demonstrates the relative stability of the solute
phase groundwater plumes at the RPAC Site.
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This report was prepared exclusively for RPAC by AMEC Earth & Environmental, Inc.

(AMEC). The quality of information, and conclusions contained herein are consistent

with the level of effort involved in AMEC services and based on: i) information

available at the time of preparation; ii) data supplied by outside sources; and iii) the

assumptions, conditions and qualifications set forth in this report. This report is

intended to be used by RPAC only, subject to the terms and conditions of its contract

with AMEC. Any other use of, or reliance on, this report by any third party is at that

party's sole risk.
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TABLE 2-1
Preliminary Constitutents of Potential Concern for Groundwater

RPAC . Portland Site

CLASS CONSTITUENT

VOCs 1,1,2,2-Tetrachloroethane
1,1-Dichloroethane

1,2-Dichlorobenzene
1,2-Dichloroethane

1,3-Dichlorobenzene
1A-Dichlorobenzene

Benzene
Chlorobenzene

Chloroform
cis-1,2-Dichloroethene

Ethylbenzene
Isobutyl Alcohol

Methylene Chloride
Tetrachloroethene

Toluene
Trichloroethene
Vinyl Chloride

Xylene
Phenols 2,4,6-Trichlorophenol

2,4-Dichlorophenol
2,4-Dinitrophenol
2-Chlorophenol

Pentachlorophenol
Insecticides 4,4'-DDD

4,4'-DDE
4,4'-DDT

Aldrin
alpha-BHC
beta-BHC
Chlordane
delta-BHC

Dieldrin
Endrin

gamma-BHC (Lindane)
Heptachlor

Hexachlorobenzene
Toxaphene
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CLASS CONSTITUENT

Metals Arsenic
Cadmium
Chromium

Copper
Lead

Mercury
Nickel

Vanadium
Zinc

Herbicides 2,4,5-T
2,4,5-TP (Silvex)

2,4-D
2,4-DB

Bromoxynil
Dichlorprop

Dinoseb
Dioxins/Furans PCDD/PCDF

PCBs Aroclor 1254

I
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VOCs
PCBs
PCDD
PCDF

TABLE 2-1
Preliminary Constitutents of Potential Concern for Groundwater

RPAC - Portland Site

volatile organic compounds
polychlorinated biphenyls
polychlorinated dioxin
polychlorinated dibenzofuran
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- - - - - - - - - - - - - - - - - - -
TABLE 3-1

Groundwater Sampling Locations and Sample Collection Dates
Groundwater Characterization Report

RPAC - Portland Site

Location 10 Date
Location Type 1 Sample General Characterization

Dates Sample Collected
Installed Deoth2 Locatlorr' Zone"

A 01/03/84 Extraction Well 26.5 HA F/SA 03/12/96
AL 1-15 03/02/95 Monitoring Well 15 GOULD F/SA 03/28/95,06/01/99
AL1-45 03/07/95 Monitoring Well 45 GOULD A 03/29/95, 06/01/99
AU-69 01/20/95 Monitoring Well 69.3 GOULD A 03/28/95, 06/01/99

AL2-17 03/09/95 Monitoring Well 17 LA F/SA
03/29/95, 10/26/95, 03/31/00, 10/03/00, 10/05/00, 07/05/01, 07/06/01, 04/22/02,
04/23/02

AL2-32 03/07/95 Monitoring Well 32.5 LA A 03/30/95,10/26/95,03/31/00,10/03/00,07/05/01,04/19/02
AL2-46 03/09/95 Monitoring Well 46 LA A 03/29/95, 10/26/95, 03/30/00, 10/03/00, 07/05/01, 04/22/02
AL4-47 01/26/95 Monitoring Well 46.8 LA A 03/24/95
AL5-19 03/09/95 Monitoring Well 19 LA F/SA 04/03/95,10/27/95,04/04/00,10/05/00
AL5-35 03/10/95 Monitoring Well 35 LA A 04/03/95, 10/27/95, 04/04/00, 10/04/00
AL5-62 03/16/95 Monitoring Well 62 LA A 04/03/95, 10/27/95, 04/04/00, 10/04/00
AL6-96 12/08/95 Monitoring Well 96.5 LA A 12/19/95,04/10/00,10/12/00,11/28/00
ASW-Ol 08/08/88 Monitoring Well 17 METRO A 08/09/88, 03/22/95
ASW-01A 09/13/91 Monitoring Well unknown METRO A 03/29/00, 09/29/00, 06/22/01, 04/11/02
ASW-02 08/08/88 Monitoring Well 19 METRO A 08/09/88
ASW-03 NA Monitoring Well unknown METRO A 08/09/88, 03/17/89, 03/22/95
ASW-04 03/15/89 Monitoring Well 18 METRO A 03/17/89, 03/22/95, 03/29/00, 09/29/00
ASW-05 03/15/89 Monitoring Well 15 METRO A 03/17/89
ASW-07 03/15/89 Monitoring Well 15 SCHNITZER A 03/16/89
B 01/05/84 Monitoring Well 22.5 HA F/SA 03/12/96
BST1W-88 02/28/95 Extraction Well 88 GOULD B 03/28/95, 06/02/99
BST2W-61 01/19/95 Monitoring Well 61 LA B 11/23/94,03/30/95,10/26/95,04/03/00, 10/03/00,07/05/01,04/19/02
BST5W-74 02/28/95 Monitoring Well 74.5 LA B 04/03/95, 10/27/95,04/04/00, 10/04/00

BTB-4A-84 05/19/93 Monitoring Well 84 LA B 04/03/95, 12/19/95
BTB-4B-25 OS/25/93 Monitoring Well 25 LA F/SA 04/03/95
BTB-4B-55 OS/25/93 Monitoring Well 55 LA A 04/03/95

C 01/06/84 Extraction Well 24 HA F/SA 03/12/96

D 12/30/84 Extraction Well 22 HA F/SA 03/12/96

E 01/11/84 Extraction Well 28.5 HA A 03/12/96

F 01/12/84 Extraction Well 24 HA A 06/12/96

G 01/10/84 Extraction Well 25.5 HA A 03/12/96

GGW-OOl 08/30/99 Temporary Well Point 82-85 LA A 08/30/99

GGW-OOl 08/30/99 Temporary Well Point 95-98 LA A 08/31/99

GGW-002 08/26/99 Temporary Well Point 73-76 LA A 08/26/99

GGW-003 08/27/99 Temporary Well Point 22-25 LA A 08/27/99, 08/30/99

GGW-003 08/27/99 Temporary Well Point 66-69 LA A 08/26/99, 08/27/99

GGW-004 08/27/99 Temporary Well Point 53-56 LA A 08/27/99

GGW-005 09/01/99 Temporary Well Point 56-59 LA A 09/01/99
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GGW-006 08/27/99 Temporary Well Point 36-39 LA A 08/27/99
GGW-006 08/27/99 Temporary Well Point 47-50 LA A 08/27/99
GGW-007 10/19/99 Temporary Well Point 24-27 ESCO F/SA 10/18/99,10/19/99
GGW-008 09/01/99 Temporary Well Point 51-54 GOULD A 08/31/99
GGW-009 08/31/99 Temporary Well Point 25-28 GOULD F/SA 08/31/99
GGW-009 08/31/99 Temporary Well Point 65-68 GOULD A 09/01/99
GGW-009 08/31/99 Temporary Well Point 88-91 GOULD A 09/01/99, 09/02/99
GGW-010 10/25/99 Temporary Well Point 27-30 ATOFINA A 10/25/99, 10/26/99
GGW-010 10/25/99 Temporary Well Point 36-39 ATOFINA A 10/25/99, 10/26/99
GGW-010 10/25/99 Temporary Well Point 47-50 ATOFINA A 10/25/99, 10/26/99
GGW-011 10/22/99 Temporary Well Point 54-57 WACKER A 10/20/99, 10/22/99
GGW-011 10/22/99 Temporary Well Point 87.5-90.5 WACKER A 10/20/99, 10/22/99 1

GGW-013 10/27/99 Temporary Well Point 36-39 ATOFINA A 10/26/99, 10/27/99
GGW-014 10/27/99 Temporary Well Point 46-49 ATOFINA A 10/26/99, 10/27/99
GGW-015 10/26/99 Temporary Well Point 27-30 ATOFINA A 10/27/99, 10/28/99
GGW-015 10/26/99 Temporary Well Point 44-47 ATOFINA A 10/25/99, 10/26/99
GGW-016 10/28/99 Temporary Well Point 30-33 ATOFINA A 10/27/99, 10/28/99
GGW-016 10/28/99 Temporary Well Point 42-45 ATOFINA A 10/27/99, 10/28/99
GGW-022 10/21/99 Temporary Well Point 22-25 WACKER A 10/20/99, 10/21/99
GGW-022 10/21/99 Temporary Well Point 62-65 WACKER A 10/20/99, 10/21/99
GGW-023 10/21/99 Temporary Well Point 14,17 WACKER A 10/20/99, 10/21/99
GGW-024 10/25/99 Temporary Well Point 25-28 WACKER F/SA 10/24/99, 10/25/99
GGW-024 10/25/99 Temporary Well Point 82-85 WACKER A 10/24/99, 10/25/99
GGW-025 10/21/99 Temporary Well Point 25-28 BNSF A 10/20/99, 10/21/99
GGW-025 10/21/99 Temporary Well Point 43-46 BNSF A 10/20/99, 10/21/99
GGW-026 10/19/99 Temporary Well Point 27-30 BNSF A 10/18/99,10/19/99,10/25/99

GGW-026 10/19/99 Temporary Well Point 48-51 BNSF A 10/18/99,10/19/99,10/25/99

GGW-027 10/20/99 Temporary Well Point 21-24 BNSF F/SA 10/19/99

GGW-027 10/20/99 Temporary Well Point 72-75 BNSF A 10/19/99, 10/20/99
GGW-028 10/18/99 Temporary Well Point 12-15 LA F/SA 10/17/99,10/18/99

GGW-028 10/18/99 Temporary Well Point 36-39 LA A 10/17/99, 10/18/99

GGW-028 10/18/99 Temporary Well Point 50-53 LA A 10/17/99,10/18/99

GM-1-S 07/05/90 Monitoring Well unknown LA F/SA 08/23/90,08/24/90, 08/26/90, 08/27/90, 10/24/90,03/01/94

GM-2-1 06/27/90 Monitoring Well unknown GOULD F/SA 10/26/90, 10/23/92

H 01/09/84 Extraction Well 26.5 HA A 03/12/96
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MW-01-26 12/12/88 Monitoring Well 23.6 HA F/SA 03/22/00, 09/22/00
MW-01-41 12/12/88 Monitoring Well 38.8 HA A 01/26/89,02/27/89,04/24/89,06/12/91,03/23/00,09/20/00
MW-01-56 12/05/88 Monitoring Well 53.9 HA A 01/25/89, 02/27/89, 04/24/89, 06/12/91, 03/24/00, 09/20/00
MW-01-76 OS/23/91 Monitoring Well 76 HA B 06/14/91,07/09/91, 08/07/91, 03/22/00, 09/21/00
MW-02-26 12/22/88 Monitoring Well 22.8 HA A 01/30/89, 02/27/89, 04/25/89, 06/10/91, 09/25/00
MW-02-46 12/21/88 Monitoring Well 42.8 HA A 01/30/89, 02128/89, 04/25/89, 06/10/91, 03/23/00, 09/25/00
MW-02-62 12/19/88 Monitoring Well 58.5 HA A 01/30/89,02/28/89,04/25/89,06/10/91,03/23/00,09/25/00
MW-03-27 11/09/88 Monitoring Well 24.8 HA A 01/31/89,02/28/89,04/25/89, 06/10/91, 03/21/95,03/29/00,09/27/00
MW-03-49 11/08/88 Monitoring Well 46.8 HA A 01/26/89,02/28/89,04/25/89,06/10/91, 03/21/95, 03/29/00, 09/27/00
MW-03-68 10/31/88 Monitoring Well 66 HA A 01/31/89, 02/28/89, 04/25/89, 06/10/91, 03/22/95, 03/29/00, 09/27/00
MW-03-81 02/16/00 Monitoring Well 80 WACKER A 04/06/00, 10/13/00, 06/25101, 04/16/02
MW-03-1 06/25/90 Monitoring Well 60 WACKER A 10/17/90, 04/06/00, 10/13/00, 06/25/01, 04/16/02 1

MW-03-S 11/09/88 Monitoring Well 27 WACKER F/SA 10/17/90,04/06/00,10/13/00,06/25/01,04/16/02

MW-04-27 12/02/88 Monitoring Well 23.8 HA A
02/08/89,03/06/89,04/26/89,06/11/91, 03/31/95, 03/27/00, 09/27/00, 07/05/01,
04/19/02

MW-04-47 11/30/88 Monitormq Well 43.8 HA A
01/31/89,02/28/89,04/25/89,06/11/91, 03/31/95,03/27/00,09/27/00,07/05/01,
04/19/02

MW-04-63 11/29/88 Monltorinq Well 60.1 HA A 01/31/89,02/28/89,04/25/89,06/11/91, 03/31/95, 03/27/00, 09/27/00
MW-05-24 11/16/88 Monitorinq Well 22.3 HA F/SA 02/08/89,03/01/89,04/26/89,06/11/91,03/30/00,09/28/00
MW-05-34 11/15/88 Monitoring Well 32 HA F/SA 02/09/89,03/01/89,04/26/89,06/11/91, 12/14/95,09/28/00

MW-05-52 11/14/88 Monitoring Well 49.4 HA A
02/08/89,02/09/89,03/01/89,04/26/89, 06/11/91, 12/14/95,03/30/00,09/28/00,
07/06/01, 04/22/02

MW-05-70 01/31/00 Monitorinq Well 70 HA B 03/30/00, 09/28100, 11/29/00, 07/06/01, 04/22/02
MW-06-S 07/23/86 Monitoring Well unknown WACKER A 04/06/00, 10/13/00
MW-07-56 12/29/88 Monitoring Well 53.5 HA A 01/25/89,02/27/89,04/24/89,06/13/91
MW-07-S NA Monitoring Well unknown WACKER A 10/17/90,04/06/00,10/13/00
MW-08-27 02/28/90 Monitoring Well 25.1 HA F/SA 06/12/91, 03/23/00

MW-08-46 01/12/89 Monitoring Well 41 HA A
02/06/89,03/01/89, 04/27/89, 07/05/89, 07/06/89, 07/07/89, 06/12/91, 03/28100,
09/26/00

MW-08-64 01/09/89 Monltorinq Well 59 HA A
02/07/89,03/06/89,04/27/89,06/26/89, 06/27/89, 06/28/89, 06/12/91, 03/24/00,
09/26/00

MW-09-23 05/10/91 Monltorinq Well 20.7 HA A
06/13/91, 07/09/91, 08/07/91, 08/04/93, 09/10/93, 10/28/93, 03/21/95, 03/28/00,
09/26/00, 07/02/01, 04/17/02

MW-09-42 05/10/91 Monitoring Well 40.7 HA A
06/13/91,07/08/91,08/07/91,08/04/93, 09/10/93, 10/28/93,03/21195,03/28/00,
09/26/00,07/02/01,04/17/02

MW-09-58 05/09/91 Monitoring Well 58.5 HA A
06/13/91,07/08/91,08/07/91,08/03/93, 09/10/93,10/28/93,03/21/95,03/27/00,
09/26/00, 07/02/01, 04/18/02

MW-09-80 06/04/91 Monitoring Well 80.3 HA B
06/13/91, 07/09/91, 08/07/91, 08/03/93, 09/10/93, 10/28/93, 03/22/95, 03/27/00,
10/05/00, 07/02/01, 04/18/02

MW-10-24 06/22/93 Monitoring Well 22.5 IA A 08/05/93, 09/09/93, 10/28/93, 03/23/95, 03/29/00, 09/25/00, 06/29/01, 04/15/02

MW-10-44 06/21/93 Monitoring Well 42 IA A 08/05/93,09/10/93,10/28/93,03/23/95, 03/29/00, 09/25/00, 06/29/01, 04/15/02
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MW-10-57 06/22/93 Monitoring Well 55.5 IA A 08/05/93,09/10/93, 10/28/93,03/23/95, 03/29/00, 09/25/00, 06/29/01,04/15/02
MW-11-24 06/25/93 Monitoring Well 22 IA A 08/04/93,09/09/93; 10/27/93,03/23/95,03/28/00,09/22/00,06/28/01,04/12/02
MW-11-37 06/25/93 Monitoring Well 35 IA A 08/04/93, 09/09/93, 10/27/93, 03/23/95, 03/28/00, 09/22/00, 06/28/01, 04/12/02
MW-11-56 06/24/93 Monitoring Well 54 IA A 08/04/93, 09/09/93, 10/27/93, 03/23/95, 03/28/00, 09/22/00, 06/28/01, 04/12/02
MW-11-79 07/22/93 Monitoring Well 76.6 IA B 08/04/93,09/09/93,10/27/93,03/23/95,03/28/00, 09/22/00, 06/28/01, 04/12/02
MW-12-27 06/17/93 Monitoring Well 24.5 IA A 08/03/93,09/08/93,10/27/93,04/11/95,03/22/00,09/20/00
MW-12-41 06/17/93 Monitoring Well 39 IA A 08/03/93, 09/08/93, 10/27/93, 03/22/00, 09/20/00
MW-12-59 06/17/93 Monitoring Well 57.5 IA A 08/03/93, 09/08/93, 10/27/93, 03/22100, 09/20/00
MW-12-79 07/13/93 Monitoring Well 78 IA B 08/02/93,09/09/93, 10/27/93, 03/22/00, 09/20/00
P-02 01/01/80 Piezometer 18 IA A 03/23/95
P-07 NA Piezometer unknown HA A 01/01/82
P-103 12/27/83 Piezometer 29 HA A 03/24/95, 05/09/95, 07/31/95 ~

P-104 12/27/83 Piezometer 20.4 LA F/SA 10/23/92
P-11 NA Piezometer unknown HA F/SA 01/01/82

PP-06 06/15/81 Piezometer 20 LA F/SA
01/01/82,12/29/86,02/21/87,09/29/88, 05/01/89,10/13/89,05/10/90,10/23/90,
11/13/90,10/21/92

PP-08 06/23/81 Piezometer 25 LA A
01/01/82,12/30/86,02/21/87,10/19/88, 05/01/89, 10/13/89,05/10/90,11/13/90,
10/21/92,03/27/95,04/03/00,10/05/00

PP-11 07/08/81 Piezometer 38 ATOFINA A 01/01/82, 12/29/86,02/25/87
PZ-1-11 03/15/95 Piezometer 11.5 IA F/SA 03/24/95
RP-01-31 02/10/00 Monitoring Well 30 BNSF A 04/17/00, 10/11/00, 11/28/00, 06/26/01, 04/05/02
RP-01-51 02/09/00 Monitoring Well 50 BNSF A 04/17/00, 10/11/00, 11/28/00, 06/26/01, 04/08/02
RP-01-65 02/08/00 Monitoring Well 64 BNSF B 04/17/00, 10/11/00, 11/28/00, 06/26/01, 04/05/02
RP-02-31 02/03/00 Monitoring Well 30 ATOFINA A 04/18/00,10/16/00,06/19/01,04/04/02
RP-02-49 02/03/00 Monitoring Well 48 ATOFINA A 04/18/00,10/16/00,06/19/01,04/04/02,05/03/02
RP-02-66 02/02/00 Monitoring Well 65 ATOFINA B 04/18/00,10/16/00,06/19/01,04/04/02
RP-03-26 02/17/00 Monitoring Well 25 BNSF A 04/07/00
RP-03-30R 09/13/00 Monitoring Well 28 BNSF A 10/12/00, 11/28/00, 06/27/01, 04/10/02
RP-03-52R 09/12/00 Monitoring Well 51 BNSF A 10/12/00,11/28/00,06/27/01,04/10/02
RP-04-16 01/13/00 Monitoring Well 15 BNSF A 04/05/00,10/04/00,07/03/01,04/18/02
RP-04-41 02/22/00 Monitoring Well 40 BNSF A 04/05/00,10/04/00,07/03/01,04/18/02
RP-05-16 01/13/00 Monitoring Well 15 BNSF A 04/05/00, 10/04/00
RP-06-30 02/08/00 Monitoring Well 29.5 BNSF F/SA 04/14/00, 10/12/00, 11/29/00, 06/27/01, 04/10/02
RP-06-87 02/07/00 Monitoring Well 86 BNSF A 04/14/00,10/12/00,11/29/00,06/27/01,04/10/02
RP-07-119 05/01/02 Monitoring Well 119 WACKER B 04/29/02, 05/03/02
RP-07-30 04/22/02 Monitoring Well 24.5 WACKER F/SA 05/03/02
RP-07-55 04/22/02 Monitoring Well 54.5 WACKER A 05/03/02
RP-07-84 04/22/02 Monitoring Well 83 WACKER A 05/03/02

RPW-01 07/01/81 Monitoring Well 48 IA A 01/01/82
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RPW-02 06/30/81 Monitoring Well 38 IA A
01/01/82,10117190,08/05/93,09/10/93, 10/28/93,03/22/00,09/20100,06/28/01,
04/12/02

RPW-03 06/29/81 Monitoring Well 53 IA A 01/01/82,08/05/93,09/10/93,10/28/93, 03/23/95,03/28/00,09/22/00

RPW-04 07102/81 Monitoring Well 38.5 HA A
01/01/82,06/01/84,09/18/86,12/14/86, 02/26/87,09/30/88,05/01/89, 10/13/89,
05/10/90, 11/13/90

RPW-05 06/16/81 Monitoring Well 40.75 HA A 01/01/82,01/25/89,02/27/89,04/25/89, 06/12/91, 03/27100, 09/27100
TB-01-22 04/30/91 Temporary Well Point 23.5 HA A 04/30191
TB-02 04/30/91 Temporary Well Point 23.5 HA A 04/30/91
TB-03-23 05/01/91 Temporary Well Point 23.5 HA A 05101/91
TB-04-23 05/02/91 Temporary Well Point 23.5 HA A 05103/91
UB-3 NA Temporary Well Point 18-22 HA A 01/14/98
UB-4 NA Temporary Well Point 18-22 HA A 01/15198 I

W-Ol-l 01/27/82 Monitoring Well 50 GOULD A 08/28186,12/10/86,02/17/87,10123/92
W-02-S 01/26/82 Monitoring Well 18 GOULD F/SA 12/22/86,02/17/87,10/26/90,10/23/92

W-03-D 12/02/86 Monitoring Well 89 GOULD A
08/27/86,12/17/86,12/21/86,02/19/87,12/21187, 10/25190, 12/11196,04/12100,
10109/00

W-03-1 01/29/82 Monitoring Well 40.5 GOULD A 10/25/90, 03/30/95, 12112/96, 04/12/00, 10109/00, 06/26/01, 04/08/02
W-03-S 01/01/82 Monitoring Well 17 GOULD FISA 12/29186, 02119/87, 10125190, 03129/95, 12/11/96, 04/12/00, 10109/00
W-04-89 01/26100 Monitoring Well 88 GOULD A 04/12/00,10109/00,06/26101,04108/02
W-04-1 02/01/82 Monitoring Well 49 GOULD A 08/27/86,12/11/86,02/21/87,12112/96,04/12/00,10109/00
W-04-S 01/01/82 Monitoring Well 16 GOULD F/SA 12/11/86,02/21/87,12112/96,04/12/00, 10109/00

W-06-B 08/05/86 Monitoring Well 67.9 LA B
09/04/86, 12115/86, 02122187, 06/12/91, 07109/91, 08/07/91, 03/27195, 03/30100,
09/28/00

W-06-D 06/22/81 Monitoring Well 49 LA A
01/01/82,09/04/86,12/15/86,02/22/87, 02/08/89, 03/01/89, 04/26/89, 06/12/91,
03/30100, 09/28/00

W-06-S 07/23/86 Monitoring Well 27.25 LA A
09/04/86, 12/12/86, 02122/87, 02/07/89, 03/01/89, 04/26/89, 06/12/91,03/30100,
09/28/00

W-07-S 07/24/86 Monitoring Well 15 LA F/SA 10/24190,11/13/90,10/21/92,03/01/94
W-07-1 06118/81 Monitoring Well 54 LA A 01/01/82,09/15/86,12/18/86,02/26/87, 09/30/88, 05/01/89,10/13/89,05/10/90
W-07-D 06/28/90 Monitoring Well 70 LA A 09/05/86,12/22/86,02/26/87,10/24/90, 10/21/92,02/24/94

W-08 06124/81 Monitoring Well 54 LA A
01/01/82,09/15/86,12121/86,02/26/87, 10/23/90, 10/22/92,04/04/00,10105/00,
07/03/01,04/17102

W-08-26 01/18/00 Monitoring Well 25 LA F/SA 04/05/00, 10106/00,07102/01,04/16/02,04/18/02

W-08-74 01/19/00 Monitoring Well 73 LA B 04/04/00,10105/00,07103/01,04/16/02

W-09 06/25/81 Monitoring Well 38 LA F/SA 01/01/82,08/29/86,12/18/86,02/23/87, 10/22/92,04/10100,10106100

W-09-116 01/21/00 Monitoring Well 115.5 LA A 04/07/00, 10106100,06129/01, 04/15/02

W-09-86 01125100 Monitoring Well 85 LA A 04107100, 10106/00

W-10 07106/81 Monitoring Well 70.5 COP A
01/01/82,06/01/84,09118/86,12121/86, 02/25/87,09/29/88,05/01/89,10/13/89,
05/10/90, 10/18/90, 11/13190, 10/22/92, 03/27/95, 12/15/95, 04/14/00, 10/11/00

W-11-B 08/15/86 Monitoring Well 121.9 ESCO B 09/03/86,12/16/86,02/24/87,04/11/00, 10/10100,06/21/01,04109/02
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FilL/SHAllOW AllUVIUM ZONE
ALLUVIUM ZONE
BASALT ZONE

Monitoring well, extraction well or piezometer - permanent installation (although may have been abandoned)

One-time sampling location, such as direct-push or during drilling

RPAC lAKE AREA
RPAC HERBICIDE AREA
RPAC INSECTICIDE AREA
OFFSITE TO THE WEST OF THE RPAC PROPERTY
CITY OF PORTLAND

TABLE 3-1
Groundwater Sampling Locations and Sample Collection Dates

Groundwater Characterization Report
RPAC - Portland Site

Location 10 Date
Location Type1 Sample General Characterization

Dates Sample Collected
Installed Deoth2 Location3 Zone4

W-11-D 07/29/86 Monitoring Well 91.3 ESCO A
09/16/86,01/20/87,02/25/87,10/22/90, 04/05/95, 04/11/00, 10/10100, 06/21/01,
04/09/02

W-11-1 07/03/86 Monitoring Well 60 ESCO A
09/03/86,12/16/86,02/24/87,10/22/90, 04/04/95, 04/11/00, 10/10100, 06/21/01,
04/09/02

W-11-S 07/23/86 Monitoring Well 21.5 ESCO F/SA 09/03/86,12/17/86,02/24/87,04/04/95, 04/11/00, 10/10100,06/21/01,04/09/02
W-12-D 01/09/87 Monitoring Well 100 ESCO A 01/21/87,02/23/87,10/22/90,04/04/95, 12/19/95,04/11/00,10/10100
W-12-1 01/09/87 Monitoring Well 58.5 ESCO A 01/21/87,02/23/87,10/22/90,04/04/95, 12/18/95,04/11/00,10/10100
W-12-S 01/12/87 Monitoring Well 20 ESCO F/SA 10/22/90,04/11/00,10/10100

W-15-D 08/12/86 Monitoring Well 62 METRO A
09117186,12/14/86,02/19/87,10/23/90, 10/24/90,04/10100,09/29/00,06/22/01,
06/29/01, 04/11/02

W-15-1 08/12/86 Monitoring Well 38.8 METRO A
09/17/86,12/14/86,02/19/87,08/09/88, 10/24/90,04/10100,09/29/00,06/20101,
04/11/02

I---

W-15-S 07/24/86 Monitoring Well 14.8 METRO A
09/17/86,12/17/86,02/19/87,10/24/90, 04/10100, 10104/00,06/20101,06/22/01,
04/11/02

W-16-31 02/11/00 Monitoring Well 30 SCHNITZER F/SA 04/19/00,10/17/00,06/22/01,04/08/02
W-16-D 12/19/86 Monitoring Well 85.5 SCHNITZER A 12/30/86,02/18/87,04/05/95,12/19/96,04/19/00,10/17/00

W-16-1 12/19/86 Monitoring Well 50 SCHNITZER A
12/30/86,02/18/87,04/05/95,12/19/96,04/19/00, 10117100,06/22/01,06/27/01,
04/08/02

W-16-S 12/29/86 Monitoring Well 13 SCHNITZER F/SA 12/30/86,02/18/87,04/05/95,12/19/96
W-17 06/18/90 Monitoring Well 50 METRO A 10/22/90
W-18-D 07117190 Monitoring Well 64 OFFSITE W B 10/15/90,03/21/00,09/19/00,06/18/01,04/04/02
W-18-1 07/18/90 Monitoring Well 54 OFFSITE W A 10/16/90,03/21/00,09/19/00,06/18/01,04/04/02
W-18-S 07/19/90 Monitoring Well 30 OFFSITE W A 10/16/90,03/21/00,09/19/00,06/19/01,04/04/02
W-19-D 07/10/90 Monitoring Well 67.5 ATOFINA A 10/18/90,03/28/95,12/20/95,04/02/98, 04/18/00, 10/16/00,06/20101,04/05/02
W-19-1 06/20/90 Monitoring Well 49 ATOFINA A 10/18/90,03/28/95,12/20/95,04/02/98, 04/18/00, 10/16/00,06/20101,04/05/02
W-19-S 06/21/90 Monitoring Well 25 ATOFINA A 03/28/95, 04/02/98, 04/18/00, 04105102

Notes:

NA Boring log not available

'lOCATION TYPE
Monitoring Well, Extraction Well or Piezometer

Temporary Well Point

zSAMPlE DEPTH
Bottom of screened interval for monitoring wells, or discrete depth interval for one-time sampling locations

3GENERAl lOCATION
lA
HA
IA
OFFSITE W
COP

4CHARACTERlZATION DEPTH
F/SA
A
B
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TABLE 3-2
Preliminary Screening Values Associated with Preliminary Constituents of Potential Concern

Groundwater Characterization Report
RPAC - Portlarid Site

Chemical Class Analyte CAS #
Groundwater

Units Ref
Screening Value

Dioxin/Furans 1,2,3,4,6,7,8,9-0CDF 39001-02-0 NA ng/L a

Dioxin/Furans 1,2,3,4,6,7,8-HpCDD 35822-46-9 NA ng/L a

Dioxin/Furans 1,2,3,4,6,7,8-HpCDF 67562-39-4 NA ng/L a

Dioxin/Furans 1,2,3,4,7,8,9-HpCDF 55673-89-7 NA ng/L a

Dioxin/Furans 1,2,3,4,7,8-HxCDD 39227-28-6 NA ng/L a

Dioxin/Furans 1,2,3,4,7,8-HxCDF 70648-26-9 NA ng/L a

Dioxin/Furans 1,2,3,6,7,8-HxCDD 57653-85-7 NA ng/L a

Dioxin/Furans 1,2,3,6,7,8-HxCDF 57117-44-9 NA ng/L a

Dioxin/Furans 1,2,3,7,8,9-HxCDD 19408-74-3 NA ng/L a

Dioxin/Furans 1,2,3,7,8,9-HxCDF 72918-21-9 NA ng/L a

Dioxin/Furans 1,2,3,7,8-PeCDD 40321-76-4 NA ng/L a

Dioxin/Furans 1,2,3,7,8-PeCDF 57117-41-6 NA ng/L a

Dioxin/Furans 2,3,4,6,7,8-HxCDF 60851-34-5 NA ng/L a

Dioxin/Furans 2,3,4,7,8-PeCDF 57117-31-4 NA ng/L a

Dioxin/Furans 2,3,7,8-TCDD 1746-01-6 4.48E-04 ng/L a

Dioxin/Furans 2,3,7,8-TCDF 51207-31-9 NA ng/L a

Herbicides 2,4,5-T 93-76-5 3.65E+02 ~g/L a

Herbicides 2,4,5-TP (Silvex) 93-72-1 2.92E+02 ~g/L a

Herbicides 2,4-D 94-75-7 3.65E+02 ~g/L a

Herbicides 2,4-DS 94-82-6 2.92E+02 ~g/L a

Herbicides 2,4-DP (Dichlorprop) 120-36-5 NA ~g/L a

Herbicides Sromoxynil 1689-84-5 7.30E+02 ~g/L a

Herbicides Dinoseb 88-85-7 3.65E+01 ~g/L a

Insecticides 4,4'-DDD 72-54-8 2.80E-01 ~g/L a

Insecticides 4,4'-DDE 72-55-9 1.98E-01 ~g/L a

Insecticides 4,4'-DDT 50-29-3 1.98E-01 ~g/L a

Insecticides Aldrin 309-00-2 3.95E-03 ~g/L a

Insecticides alpha-SHC 319-84-6 1.07E-02 ~g/L a

Insecticides beta-SHC 319-85-7 3.74E-02 ~g/L a

Insecticides Chlordane (tech) 57-74-9 NA ~g/L a

Insecticides delta-SHC 319-86-8 NA ~g/L a

Insecticides Dieldrin 60-57-1 4.20E-03 ~g/L a

Insecticides Endrin 72-20-8 1.09E+01 ~g/L a

Insecticides gamma-SHC (Lindane) 58-89-9 5.17E-02 ~g/L a

Insecticides Heptachlor 76-44-8 1.49E-02 ~g/L a

Insecticides Hexachlorobenzene 118-74-1 4.20E-02 ~g/L a

Insecticides Toxaphene 8001-35-2 6.11E-02 ~g/L a

Metals Arsenic 7440-38-2 2.00E+00 ~g/L d

Metals Cadmium 7440-43-9 1.82E+01 ~g/L a

Metals Chromium' 7440-47-3 1.09E+02 ~g/L a

Metals Copper' 7440-50-8 1.46E+03 ~g/L a

Metals Lead 7439-92-1 1.50E+01 ~g/L b

Metals Mercury and compounds 7439-97-6 2.00E+00 ~g/L c

Metals Nickel 7440-02-0 7.30E+02 ~g/L a

Metals Vanadium 7440-62-2 2.55E+02 ~g/L a
Metals Zinc 7440-66-6 1.09E+04 ~g/L a

PCSs Aroclor 1254 11097-69-1 3.36E-02 ~g/L a

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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TABLE 3-2
Preliminary Screening Values Associated with Preliminary Constituents of Potential Concern

Groundwater Characterization Report
RPAC - Portland Site

Chemical Class Analyte CAS #
Groundwater

Units Ref
Screening Value

SVOCs 2,4,6-Trichlorophenol 88-06-2 3.65E+00 IJg/L a

SVOCs 2,4-Dichlorophenol 120-83-2 1.09E+02 IJg/L a

SVOCs 2,4-Dinitrophenol 51-28-5 7.30E+01 IJg/L a

SVOCs 2-Chlorophenol 95-57-8 3.04E+01 IJg/L a

SVOCs Pentachlorophenol 87-86-5 5.60E-01 IJg/L a

VOCs 1,1,2,2-Tetrachloroethane 79-34-5 5.53E-02 IJg/L a

VOCs 1,1-Dichloroethane 75-34-3 8.11E+02 IJg/L a

VOCs 1,2-Dichlorobenzene 95-50-1 3.70E+02 IJg/L a

VOCs 1,2-Dichloroethane 107-06-2 1.23E-01 IJg/L a

VOCs 1,3-Dichlorobenzene 541-73-1 5.48E+00 IJg/L a

VOCs 1,4-Dichlorobenzene 106-46-7 5.02E-01 IJg/L a

VOCs Benzene 71-43-2 3.36E-01 IJg/L a

VOCs Chlorobenzene 108-90-7 1.06E+02 IJg/L a

VOCs Chloroform 67-66-3 6.17E+00 IJg/L a

VOCs cis-1,2-Dichloroethene 156-59-2 6.08E+01 IJg/L a

VOCs Ethylbenzene 100-41-4 1.34E+03 IJg/L f

VOCs Isobutyl alcohol 78-83-1 1.83E+03 IJg/L a

VOCs m,p-Xylene 1330-20-7 2.10E+02 IJg/L e

VOCs Methyl chloride (chloromethane) 74-87-3 1.51E+OO IJg/L a

VOCs o-Xylene 95-47-6 2.10E+02 IJg/L e

VOCs Tetrachloroethene (PCE) 127-18-4 1.08E+00 IJg/L f

VOCs Toluene 108-88-3 7.23E+02 IJg/L a

VOCs Trichloroethene (TCE) 79-01-6 2.80E-02 IJg/L a

VOCs Vinyl chloride 75-01-4 1.98E-02 IJg/L a

I
I
I
I
I
I

NA

ng/l

IJg/l

Reference Key:

a
b

c

d

e

No applicable screening value available

nanograms per liter

micrograms per liter

USEPA Region IX Preliminary Remediation Goals (PRGs), tap water (October 2002)

USEPA National Primary Drinking Water Regulations, Action level (July 2002)

USEPA National Primary Drinking Water Regulations, Maximum Contaminant level (MCl) (July 2002)

DEQ Default Background Concentrations for Metals (October 2002)

There is no PRG available; the PRG for xylenes has been listed and can be used as a surrogate

2000 PRG; according to DEQ, EPA has withdrawn the new toxicity factors for ethylbenzene and

PCE, and the 2000 PRG should be used

Because total chromium PRG values are not available, the screening value for hexavalent

chromium (Cr+6) has been used

I
I
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TABLE 3-3
Comparison of Selected Groundwater Analytical Results Against Surface Water Screening Values

Spring 2000 - Spring 2002
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\. 0.00005>
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I 0.00005 .: .

0.57

0.57
0.57

0.57

0.57

0.57

I
(

I ·····J·0.00005

1

10x Human Health
Expert Consumption of
Review : Water + Organism

Qualifier
(AWQCt

2

1 J

2
2

5

5

5

5

5 J

2

5
1

10

10

5
5

10

5

10

5

5

2

2

5
5

2

10

5
5

5

2

0.1

1.7 J

0.1

0.1

0.5

0.1

0.1

1.4 J

0.1

0.4 J

0.4

Method
Reporting

Limit (MRL)

0.015

1.76

5.81

0.015

0.88

5.81
0.5

5.81

0.88
0.88

0.88

0.87

0.87

1.76
0.88

0.4

0.172

0.151

0.435

0.302

0.435

0.174

0.302

0.174

0.755

0.435

0.174

0.151

0.435

0.015

0.435

0.435

0.755

0.755

0.087

0.151

0.755

0.174

0.302

0.755
0.151

0.151

0.859

0.0415
0.0415

0.0415

Method
Detection

Limit (MOL)

ng/l
ng/l

ng/l

ng/I
ng/l

IJg/L

IJg/L

IJg/L

Units

197

830

1.56

207

171

1.61

187

150

861

722

2

4.75

426

244

0.74

657

1.55

248

248

188
312

1.04

201

180

3.35

640
537

2.95

1.85

227

0.93

546

329

1.8

0.65

1030

6100

1080

1250

23700

50600

0.0052

0.0045

0.0031
0.0009

136000

0.00055

ConcentrationAnalyte

Aluminum

1,1-Dichloroethene

2.3,7,8-TCDD

2,3,7,8-TCDD
2,3,7,8-TCDD

2,3,7.8-TCDD

2,3,7,8-TCDD

Aluminum

1.1-Dichloroethene

Aluminum

Aluminum

1,1-Dichloroethene

Aluminum

1,1-Dichloroethene

1,1-Dichloroethene

1,1-Dichloroethene
1,1-Dichloroethene

1,1-Dichloroethene

1,1-Dichloroethene

1,1-Dichloroethene

1,1-Dichloroethene

t.j-Dlchloroethene

Aluminum

Aluminum

1,1-Dichloroethene

1.2-Dichlorobenzene

1,2-Dichlorobenzene

1,2-Dichlorobenzene

1A-Dichlorobenzene

1,2-Dichlorobenzene

1,2-Dichlorobenzene

1,2-Dichlorobenzene

1,2-Dichlorobenzene

1.2-Dichlorobenzene

1A-Dichlorobenzene

1,2-Dichlorobenzene

1,2-Dichlorobenzene

1,2-Dichlorobenzene

1.2-Dichlorobenzene

1,2-Dichlorobenzene

1,2-Dichlorobenzene

1A-Dichlorobenzene

1,2-Dichlorobenzene

1A-Dichlorobenzene

1A-Dichlorobenzene
1A-Dichlorobenzene

1A-Dichlorobenzene

CAS#

106-46-7
106-46-7

75-35-4

106-46-7

95-50-1

106-46-7

95-50-1

75-35-4

106-46-7

75-35-4

75-35-4
75-35-4

75-35-4

95-50-1
95-50-1

95-50-1
95-50-1

75-35-4

95-50-1

95-50-1

95-50-1

106-46-7

106-46-7

75-35-4

75-35-4
75-35-4

75-35-4
95-50-1

95-50-1

75-35-4

95-50-1
95-50-1

75-35-4

95-50-1

95-50-1

1746-01-6

7429-90-5

1746-01-6

7429-90-5

1746-01-6

1746-01-6
1746-01-6

7429-90-5

7429-90-5

7429-90-5
7429-90-5

7429-90-5

82608

82608

82608

82608

82608

82608

82608

82608

8290

82608
82608

82608

82608

82608
82608

82608

8290

82608

82608

82608

82608

8290

82608

82608

8290

8290

82608

82608
82608

82608

82608

82608

82608

82608
82608

82608

82608

6010A
6010A

6010A

82608

6010A

82608

82608

6010A

6010A

6010A

Analytical
Method

Date

6/26/2001

4/4/2002

5/3/2002

4/4/2002

4/5/2002

4/5/2002

4/17/2000

4/17/2000

6/26/2001

4/5/2002

4/5/2002

4/17/2000

6/26/2001

5/3/2002

6/20/2001

4/5/2002

4/17/2000

4/17/2000

4/5/2002

4/8/2002

4/8/2002

4/18/2000

4/18/2000

6/26/2001
4/5/2002

4/5/2002

5/3/2002

4/18/2000

4/5/2002

4/18/2000

5/3/2002

10/16/2000

10/11/2000

10/11/2000

10/11/2000

10/16/2000

10/16/2000

10/16/2000

10/16/2000

10/16/2000

10/11/2000

10/11/2000

10/16/2000

10/16/2000

10/16/2000

RP-01-51

W-19-1

RP-01-51

RP-01-51

W-19-D

W-19-1

RP-01-51

RP-01-65

RP-01-51

W-19-1

W-19-D

W-19-D

RP-01-65

W-19-D

RP-01-65

W-19-D

RP-01-65

RP-01-65

W-19-D

W-19-1

W-19-1

W-19-D

RP-07-84

RP-01-65

W-19-1

W-19-D

RP-01-65

W-19-1

W-19-D

RP-01-65
W-19-D

RP-01-65
RP-01-65

RP-02-31
RP-02-31

RP-01-31

RP-01-65
RP-01-65

RP-02-66

RP-01-31

RP-07-55

RP-02-31

RP-01-31

RP-02-49

RP-01-31

Location

RP-07-84

RP-07-119

A
8
8

A
A

8

8

A

A

8

A

8
8

A

A

A

8

A

A

A

A

8
A

A

8
8

A

8

8

8

A

Characterization Zone

A

A

A

A

A

A

A

A
A

A
A

A
A

A
A

A

I

I
I
I

I
I

I

I
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TABLE 3-3
Comparison of Selected Groundwater Analytical Results Against Surface Water Screening Values

Spring 2000 - Spring 2002
RPAC - Portland Site

I
I

Characterization Zone Location Date
Analytical
Method

CAS# Analyte Concentration Units
Method

Detection
Limit (MOL)

Method
Reporting

Limit (MRL)

Expert
Review I

Qualifier i

10x Human Health
Consumption of

Water + Organism

(AWQCt

10x Ecological
Screening
Values for

Surface Waterb

870

1500

1500

1500

1500

1500
1500
1500

1500

1500
1500

1500

1500

1500

1500
1500

1500

0.18; ';'

0.1 ; : . •

.... 0~18 .., ••..

• 0, 8:, ':';

•.. 0.18 ..' ....

NA

..' .... 0;18 .•......;: "

, .•): .18 ..• _
0.18·.~---I-----1

i···.··.·

i

0.001
0.001
0.001

0.1

0.001
0.001

0.001
0.001 J

0.001

0.001
0.001

0.001

0.001 J

0.001
0.001

0.001

0.0112 J0.00247
0.000663

0.000663

0.00022

0.00022

0.015

0.00022

0.000663
0.000663
0.00022

0.000663

0.000663
0.000663

0.000663

0.000663

0.000663
0.00022

IJg/L

IJg/L

IJg/L

IJg/L

IJg/L
IJg/L

IJg/L

IJg/L

IJg/L

IJg/L

IJg/L

IJg/L
IJg/L

IJg/L

IJg/L

IJg/L
IJg/L

7.99
1.19
1.84

14.4

4.23

86
3.25

23.7
34.4

6.52

9.78
3.82
3.17

6.19

140
140

1760

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic

Arsenic - Dissolved

Aluminum
Arsenic

Arsenic

Arsenic

Arsenic
Arsenic

Arsenic

Arsenic

Arsenic
Arsenic

Arsenic

7440-38-2

7440-38-2
7440-38-2

7429-90-5

7440-38-2
7440-38-2

7440-38-2

7440-38-2

7440-38-2

7440-38-2

7440-38-2
7440-38-2

7440-38-2

7440-38-2
7440-38-2

7440-38-2

7440-38-2

6020

6020
6020

6020

6020
6020

6020

6020
6020

6020

6020

6020

6020
6020

6020
6020

6010A

6/19/2001

4/5/2002
4/17/2000

6/26/2001

4/4/2002
5/3/2002

6/26/2001
4/8/2002

4/5/2002

5/3/2002

4/4/2002

5/3/2002
6/20/2001

4/5/2002

5/3/2002

6/19/2001

10/16/2000

RP-02-31

W-19-1

RP-01-31

RP-01-51

RP-02-49

RP-01-51

RP-07-84
W-19-1

W-19-1
RP-01-31

RP-07-30
RP-07-55

RP-02-31

W-19-S
RP-01-31

RP-02-49
RP-07-119

A
A

A

A

A

A

A

A

A

F/SA

A

A

A
B

A

A

A

I
I

I
I
I

I
I
I
'I
I
I

A
A

A
A
A
A
A
A
A
A
A
A
A
A
A

A
A
B

B
A
A
A

RP-01-31
RP-01-31
RP-01-31
RP-01-51
RP-01-51
RP-02-31
RP-02-31
RP-02-31
RP-02-31
RP-02-49
RP-02-49
RP-07-55

W-19-1
W-19-1
W-19-1
W-19-S
W-19-S

RP-01-65
RP-01-65

W-19-1
W-19-1
W-19-S

10/11/2000
6/26/2001

4/5/2002
6126/2001

4/8/2002
4/18/2000

10/16/2000
6/19/2001

414/2002
6/19/2001

4/4/2002
5/3/2002

4/18/2000
6/20/2001

4/5/2002
4/18/2000

4/5/2002
4/17/2000
6/26/2001
6/20/2001

10/16/2000
4/5/2002

6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020
6020

8260B
8260B
6020
6020
6020

7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2
7440-38-2

71-43-2
71-43-2

7440-43-9
7440-43-9
7440-47-3

Arsenic - Dissolved
Arsenic - Dissolved
Arsenic - Dissolved

Arsenic - Dissolved
Arsenic - Dissolved
Arsenic - Dissolved
Arsenic - Dissolved
Arsenic - Dissolved
Arsenic - Dissolved

Arsenic - Dissolved

Arsenic - Dissolved
Arsenic - Dissolved
Arsenic - Dissolved
Arsenic - Dissolved

Arsenic - Dissolved
Benzene
Benzene

Cadmium
. Cadmium - Dissolved

Chromium

9.7
4.29
4.28
5.11
11.6
73.9
154
127
132
3.89
3.77
9.11
2.29
2.92
5.57
1.35
1.03
27.4
41.4
2.93
2.88
203

IJg/L
IJg/L
IJg/L
IJg/L

IJg/L

IJg/L
IJg/L
IJg/L
IJg/L

IJg/L

IJg/L

IJg/L
IJg/L
IJg/L
IJg/L

IJg/L

IJg/L
IJg/L

IJg/L

IJg/L
IJg/L

IJg/L

0.00022
0.00022

0.000663
0.00022

0.000663
0.00022
0.00147
0.00277

0.000663
0.00022

0.000663
0.000663
0.00022
0.00022

0.000663
0.00022

0.000663
0.121
0.605

0.000032
0.000032
0.000292

0.001
0.001
0.001
0.001
0.001
0.001

0.00667
0.0126 J

0.001
0.001 J

0.001
0.001
0.001
0.001 J
0.001
0.001
0.001

5
0.001
0.001
0.001

! .

'.

I
!

NA
NA
NA

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1300
1300

22
22
110
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A
A
A
A
A
A
F/SA
A

W-19-S
RP-01-31
RP-01-31
RP-01-31
RP-02-31
RP-02-31
RP-07-30
RP-07-55

4/5/2002
10/11/2000

6/26/2001
4/5/2002

4/18/2000
10/16/2000

5/3/2002
5/3/2002

6020
6010A
6010A
6010A
6010A
6010A
6010A
6010A

7440-50-8
7439-89-6
7439-89-6
7439-89-6
7439-89-6
7439-89-6
7439-89-6
7439-89-6

Copper

Iron

Iron
Iron

Iron
Iron

Iron
Iron

336
50300

393000
126000
51700
85700
11900
10300

IJg/L
IJg/L

IJg/L

IJg/L

IJg/L

IJg/L
IJg/L
IJg/L

0.00017
0.03
0.96

0.225
0.96
0.3

0.009
0.009

0.002
0.1

1

2.5

0.1
0.1

I

13000
NA
NA
NA
NA
NA
NA
NA
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TABLE 3-3
Comparison of Selected Groundwater Analytical Results Against Surface Water Screening Values

Spring 2000 - Spring 2002
RPAC - Portland Site

Method
10x Human Health 10x Ecological

Analytical
Method Expert ! Consumption of Screening

Characterization Zone Location Date CAS# Analyte Concentration Units Detection Reporting Review
Method I Water + Organism Values for

Limit (MOL) Limit (MRL) Qualifier
(AWQC)3 Surface Waterb

A RP-07-84 5/3/2002 6010A 7439-89-6 Iron 12400 ~g/L 0.009 0.1 NA 10000

A RP-01-31 6/26/2001 6020 7439-92-1 Lead 51.4 ~g/L 0.000039 0.001 J NA 25

A RP-01-31 4/5/2002 6020 7439-92-1 Lead 31.9 ~g/L 0.000107 0.001 NA 25

A RP-02-31 4/4/2002 6020 7439-92-1 Lead 42.7 ~g/L 0.000107 0.001 NA , 25

A W-19-S 4/5/2002 6020 7439-92-1 Lead 298 ~g/L 0.000535 0.005 NA 25

A RP-01-31 10/11/2000 6010A 7439-96-5 Manganese 1820 ~g/L 0.002 0.01 NA 1200

A RP-01-31 6/26/2001 6010A 7439-96-5 Manganese 6970 ~g/L 0.002 0.01 NA ,1200 ,

A RP-01-31 4/5/2002 6010A 7439-96-5 Manganese 2200 ~g/L 0.0039 0.01 I NA "1200

A RP-01-51 4/17/2000 6010A 7439-96-5 Manganese 4140 ~g/L 0.002 0.01 NA 1200

A RP-01-51 10/11/2000 6010A 7439~96-5 Manganese 3040 ~g/L 0.002 0.01 NA 1200 "

A RP-01-51 6/26/2001 6010A 7439-96-5 Manganese 3240 ~g/L 0.002 0.01 NA 1200

A RP-01-51 4/8/2002 6010A 7439-96-5 Manganese 2940 ~g/L 0.0039 0.01 NA 1200

B RP-01-65 10/11/2000 6010A 7439-96-5 Manganese 2010 ~g/L 0.002 0.01 NA "1200

B RP-01-65 6/26/2001 6010A 7439-96-5 Manganese 2100 ~g/L 0.002 0.01 ! NA '1200

B RP-01-65 4/5/2002 6010A 7439-96-5 Manganese 3340 ~g/L 0.0039 0.01 I NA ',1200 i,

A RP-02-31 4/18/2000 6010A 7439-96-5 Manganese 7840 ~g/L 0.002 0.01 NA 1200 "

A RP-02-31 10/16/2000 6010A 7439-96-5 Manganese 5840 ~g/L 0.002 0.01 , NA 1200

A RP-02-49 4/18/2000 6010A 7439-96-5 Manganese 25200 ~g/L 0.02 0.1 : NA .,,",1200

A RP-02-49 10/16/2000 6010A 7439-96-5 Manganese 14300 ~g/L 0.02 0.1 i NA 1"",,1200 ',",'"
F/SA RP-07-30 5/3/2002 6010A 7439-96-5 Manganese 2990 ~g/L 0.0039 0.01

~
NA ""',' 1200 "",," ','

A RP-07-55 5/3/2002 6010A 7439-96-5 Manganese 12900 ~g/L 0.039 0.1 I NA J200 ,E

A RP-07-84 5/3/2002 6010A 7439-96-5 Manganese 8640 ~g/L 0.0039 0.01 I NA "",")1200 ..'.

A W-19-1 4/18/2000 6010A 7439-96-5 Manganese 20200 ~g/L 0.02 0.1 NA , '.....,1200 ":"

A W-19-1 10/16/2000 6010A 7439-96-5 Manganese 16800 ~g/L 0.02 0.1 NA ",,',':1200 ':"
A RP-01-31 6/26/2001 6020 7440-62-2 Vanadium 249 ~g/L 0.00015 0.005 J NA ",,"""200 ",

A W-19-S 4/5/2002 6020 7440-62-2 Vanadium 539 ~g/L 0.00035 0.005 NA , 200
"""""""

A W-19-D 4/18/2000 8260B 75-01-4 Vinyl chloride 32.3 ~g/L 0.31 1 I '" /,"'20 """, '"", 13000

A W-19-D 10/16/2000 8260B 75-01-4 Vinyl chloride 60.5 IJg/L 1.55 5 I "':, 20 ".! ,"', 13000I
A W-19-D 4/5/2002 8260B 75-01-4 Vinyl chloride 21.6 IJg/L 1.55 5

I ,', 20":: ,"" 13000I
A W-19-1 10/16/2000 8260B 75-01-4 Vinyl chloride 24.7 ~g/L 0.62 2 I ,:i,/20 ' , ~,," 13000

Note
This table includes groundwater analytical results from monitoring wells in the RP-01, RP-02, RP-07, and W-19 clusters, from Spring 2000 through Spring 2002, that exceed one or more'
of the surface water screening values shown. Groundwater analytical results that did not exceed these screening values were excluded from the table. Groundwater results exceeding

surface water screening values, or 10 times surface water screening values, at monitoring well locations do not represent concentrations discharging to surface water.

I
I
I
I
I

a
b

IJg/L
ng/l

Characterization Zones
F/SA

A
B

EPA National Recommended Water Quality Criteria, consumption of water and organisms values for human health screening (November 2002)

DEQ ERA Level II Screening Level Values, most protective value for surface water (December 2001)
Constituent concentration exceeds highlighted screening value.

micrograms per liter

nanograms per liter

FililShaliow Alluvium Zone

Alluvium Zone
Basalt Zone

I
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TABLE 3-4a

Non-Aqueous Phase Liquid Occurrence in Soil Boring Logs
. RPAC - Portland Site

SOIL BORING
NAPL DEPTH(S) NOTES LITHOLOGY

LOG ID

AL4-47 19'-22' Dark brown, viscous NAPL, heavy iridescent sheen Sandy silUsiity sand

B 21.75'-21.80' Black, very thick product below water in bailer Sand
B-05 32' Brown free product Sand

BST1W-88 20'-22' Unknown Unknown
BST2W-61 17.5'-23.5' Dark brown IDOR bleb visible Silt/sandy silt

BST-3 18'-19'
Dark blebs "bleed" out of iridescent sheen spots,

Sandy silt/silty sand
IDOR 0

C 24.63'-25.30' Black product below water in bailer Sandy silt
DB-01 8.5'-15.5' Visible blobs of product Sandy silt

DNB-02 13.5'-17.5' Heavily discolored with black streaks Sandy silUsilly sand
E 27.34'-27.51 ' Dark brown product below water in bailer Sandy silt/sand
F 25.43'-25.50' Dark brown product above water in bailer Sand

G-1
18'-20' -20 brown NAPL blebs Fine sandy silt with clay, micaceous

33.5'-34' -50 brown NAPL blebs Sand with silt, micaceous
16'-26' Discontinuous presence of NAPL blebs

Fine sandy silt, micaceous
G-2

30'-32' Thin LNAPL layer and dark brown NAPL blebs
40'-42'

Silty sand, micaceous

9.5'-10.5' 8 NAPL blebs Dark gray sand, micaceous
G-3 16'-17' 3 NAPL blebs Medium brown silt with sand

20'-24' 2 NAPL blebs and -30 faint NAPL blebs Medium gray sandy silt, micaceous

10'-11'
NAPL blebs, continuous sheen '.

Dark gray sand, micaceous
12'-14'

Abundant (>30) NAPL blebs; faint continuous 'sheen
Medium brown silt with sand

G-4
30'-32'

NAPL blebs and sheen
NAPL blebs and sheen

34'-36'
Brown NAPL blebs, faint sheen

42'-44' Medium brown, silty fine sand, micaceous

6'-8'
Brown NAPL blebs, continuous sheen

17.5'-34'
Various amounts of NAPL blebs and sheen Dark gray, sandy silt with gravel, micaceous

24'-26' & 38'-40'
LNAPL floating on water at top of tube, sheen

G-5
LNAPL floating on water and DNAPL at bottom of Medium brown, silty sand, micaceous

42'-44'
water

46'-48'
Brown NAPL blebs, continuous sheen
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TABLE 3-4a

Non-Aqueous Phase Liquid Occurrence in Soil Boring Logs
RPAC - Portland Site

SOIL BORING
NAPL OEPTH(S) NOTES LITHOLOGY

LOG 10

17'-19' Layer of dark brown LNAPL Light brown sand with silt

G-6
17'-21' NAPL blebs, sheen
27'-31 ' Dark brown NAPL blebs, continuous sheen
37'-39' -15 dark brown NAPL blebs, continuous sheen Dark gray sand with silt, micaceous

G-7
18'-20' 2 NAPL blebs, faint sheen

Medium brown, fine sandy silt, micaceous
28'-30' -10 NAPL blebs, sheen

G-8
16'-18' >50 NAPL blebs Medium brown, fine sandy silt, micaceous
23'-24' -10 NAPL blebs Medium brown sand with silt, micaceous !

G-9
32'-36' NAPL blebs, continuous sheen

Medium brown, silty sand, micaceous
40'-42' >100 NAPL blebs, continuous sheen

G-10
13'-18' Brown NAPL blebs, sheen

Medium brown silty sand
16'-18' LNAPL floating on water at top of sample

G-11
10', 13', 19', & 24'-26' NAPL blebs, sheen

Sandy silt, micaceous
24'-26' LNAPL floating on water at top of tube

G-12 30.5'-32 -10 brown NAPL blebs, continuous sheen Medium gray silty sand, micaceous

G-14 19'-22' NAPL blebs, sheen Sandy silt/silty sand

G-15 33'-34' -100 brown NAPL blebs Dark grayish brown silty sand, micaceous

G-16
15'-20' Brown NAPL blebs Dark gray/brown fine sandy silt
45.5' Saturated with brown NAPL Dark grayish brown, with no mica. Basalt at 47'

G-17
13'-20', 24'-28', & 38'-39' NAPL blebs Medium brown sandy silt, micaceous

14'-20' LNAPL floating on water at top of sample

HA-01 12'-19' NAPL blebs noted in soil and water
Fine-grained clayey, silty sands and clayey sandy
silts

HA-03 15'-24'
Some disseminated NAPL blebs and NAPL observed

Silty sand to sandy silt
visually at 20'-22'

HA-04 15'
Strong odor and visual evidence of NAPLs (sheen

Clayey, sandy silt
and blebs)

HA-07 12' Sheen, odor, and NAPL blebs noted Clayey silt with trace fine-grained sand

HA-08 20'-25'
Honey brown to dark brown NAPL blebs, strong Fine-grained, poorly graded micaceous sand with
sheen to water trace silt

HA-201 10'-15' Dark brown NAPL blebs Light gray, clayey silt

HA-203 8'-11' NAPL blebs noted Clayey silt
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TABLE 3-4a

Non-Aqueous Phase Liquid Occurrence in Soil Boring Logs
RPAC - Portland Site

SOIL BORING
NAPL OEPTH{S) NOTES LITHOLOGY

LOG 10

HE-10 1.9' Floating product on water Sand (fill)
HE-14 3' Product streaks Clayey silt (fill)
HE-8 4'-6' Product streaks in soil Clayey silt (fill)

HSB-2 30' Abundant brown, viscous DNAPL Silty sand

HSB-3 20'&22'
Abundant NAPL visible as dark viscous liquid, dark

Silty sand to sandy silt
brown NAPL blebs with sheen

ITB-15 25' Faint brown NAPL-saturated areas Silty sand, fine-grained

Fill to 2' included "gravel-size green foundry slag and 4

sand" and "two squashed barrels lying on their sides
Silt, sandy silt, sand, sandy clayey silt (63'-65'), basalt

MW-03-68 see notes (--» without tops"; reddish FeOX staining at 2'-6', 10'-11',
gravel below 65', basalt at 67.7'

48'-49',58'-59' -- handwriting on log copy calls this
DNAPL at 58'

MW-05-34 31.3'-34.3' Bailer full of dark brown product Silty sand

sheen at 11.3'-11.7', strong sheen from

MW-05-52
15.4'-16.1', trace sheen 18'-19.5', no Missing first page of log... reddish FeOX staining at

Sandy silt, silty sand, sand, gravel at 47', basalt at 52'
sheen, trace dark brn free product at 11'

30.5'-31', no sheen below

MW-05-70
NAPL in cuttings drum noted at 35', . Odor from 5' to gw (15'), PID readings max 149 ppm Silty sand/sandy silt, silt (10' to 33'), silty sand, sand,
NAPL globules in water at 45'-49' at 25' 1/2" clay lens, gravel at 49', basalt at 60.5'

slight sheen 2.6'-2.9', slight sheen on
wet soil 6.5'-9', 11.5'-12.2', free product

FeOX red mottling with no product sheen 13.3'-15.2'
MW-08-27

as brown beads 18.5'-21.5', diminished
Clayey sandy silt 2.9'-3.5', sandy silt, silty sand

visible product to slight sheen on soil
Brown beads offree product @18.5'-21.5'

21.5'-23', sheen on soil and water
surface at 23'-27'

MW-08-46 45.7'-46' Dark brown product below water in bailer Silty sand

sandy slurry with sheen (?) at 13.3'-
13.6', silver sheen on surface at 18'- Red brown FeOX and black organic grain coloration
22.5',23.2'-24', slight sheen on fine at 11.5'-13', reddish FeOX coloration on blebs at 13.6' Fill to 15', sandy silt, silty sand, cemented gravel in

MW-08-64 sand horizon at 25.5', slight sheen on 14'; red brown FeOX blebs with no sheen at 25.5'-27'; clay matrix at 60-61.5', basalt gravel and sand to at
surface at 45'-45.4', slight sheen at "dark brown product below water in bailer 45.7'-46' on least 63.5'
50.1' (0.1' thick), slight sheen at 55'- 5/4/93" handwritten on log; red brown FeO

55.3' and 56.1'-56.5'
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TABLE 3-4a

Non-Aqueous Phase Liquid Occurrence in Soil Boring Logs
RPAC - Portland Site

SOIL BORING
NAPL DEPTH(S) NOTES LITHOLOGY

LOGID

P-07 14.91'-15.60' Dark brown product above water in bailer Sandy silt

P-100 17.05'-17.36' Dark brown product above water in bailer Sandy silt

RP-04-16 15' NAPL globules Sand; black, coarse, rounded, loose

RP-04-41
15' Visible sheen with NAPL globules Sand; black, fine to coarse
24' NAPL globules Silt; dark gray, trace very fine sand

T-04 19'-24' Dark brown free product Sandy silt

T-08 14'-24' Core saturated with dark brown free product Sandy silt

Dark brown free product beading on soil & floating on J

T-09 21'-29'
water

Sandy silt

T-10 23.2'-25.5'
Dark brown free product in core, floating & sinking dk

Sandy silt, sand
brown free product

T-11 22.3'-29' Transparent product coating length of core Sandy silt

T-12 19'-29' Brown product in core Sandy silt

T-13 19'-24' Brown product beads Sandy silt

T-17 2.2'-3'
Brown, oily-feeling perched water, product in water

Gravelly sand (fill)
sample

T-19 9'-14' Minor free brown product in sandier horizons Sandy silt

T-20 19'-24' Dark brown product in sandier horizons Sandy silt

TP-3 7.5'-8.4' Brown blobs of product Gravelly silt (fill)

TP-8 5'-8.5'
Floating black product, product flows freely from

Sandy gravel (fill)
sidewall

NAPL = Non-aqueous phase liquid
IDOR = Indeterminate density organic residual

DNAPL = Dense non-aqueous phase liquid

LNAPL = Light non-aqueous phase liquid

N/A = Not applicable
FeOX =Iron Oxide
PID = Photo ionization Detector

Note: Information contained in this table was obtained directly from soil boring and test pit logs.
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TABLE 3-4b

Non-Aqueous Phase Liquid Occurrence in Groundwater Monitoring Wells
RPAC - Portland Site

Monitoring Event Detected
MONITORING

NAPL OCCURRENCEWELL ID Spring Fall Spring Fall Spring
2000 2000 2001 2001 2002

AL5-62
A trace of LNAPL was detected in this well during groundwater monitoring

X activities.

BST5W-74 X Approximately 2 feet of DNAPL was detected in this well during groundwater
monitoring activities.

C X
1.67 feet of DNAPL was detected in this well during groundwater monitoring

I
activities.

E X
5.3 feet of DNAPL was detected in this well during groundwater monitoring
activities.

MW-02-26 X X 10 feet and 1.5 feet DNAPL were detected in this well during groundwater
sampling activities in Spring 2000 and Fall 2000, respectively.

During the Spring 2000 groundwater sampling event a trace of DNAPL was

MW-05-34 X X X X detected, and 0.4 feet of DNAPL was detected during the Fall 2000 groundwater
sampling activities. In Spring 2001 0.17 feet of DNAPL was detected. In Fall
2001 LNAPL and DNAPL were detected on the probe but not in the bailer.

MW-05-52 X LNAPL and DNAPL were detected on probe but not in bailer. The well had a
slight odor.

Approximately 3.1 feet of LNAPL was detected in this well during the Fall 2000
groundwater sampling activities and 3 feet of DNAPL was detected during the
Spring 2001 groundwater sampling activities. Greater than 2.5 feet of LNAPL

MW-08-27 X X X X
and 0.05 feet of DNAPL were detected during the Fall 2001 groundwater
sampling activities. An estimated NAPL thickness of 8.5 feet was recorded
during the Spring 2002 sampling event on April 3, 2002 using an electronic water
level probe; this well was re-measured using an interface probe on April 9, 2002,
measuring 6.63 feet of LNAPL.
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TABLE 3-4b

Non-Aqueous Phase Liquid Occurrence in Groundwater Monitoring Wells
RPAC - Portland Site

Monitoring Event Detected
MONITORING

NAPL OCCURRENCE
WELL ID Spring Fall Spring Fall Spring

2000 2000 2001 2001 2002

Approximately 0.4 feet of DNAPL was detected in this well during the Spring
2000 groundwater sampling activities and 0.5 feet of DNAPL during the Fall 2000

MW-08-46 X X X X groundwater sampling activities. Approximately 0.25 feet and 0.02 feet of
DNAPL were detected during the Spring and Fall 2001 groundwater sampling
activities, respectively.

Approximately 3.83 feet of DNAPL was detected during the Spring 2000

P-07 X X X
groundwater sampling activities. During the Spring 2001 sampling event 3.5 feet
of DNAPL was detected and in Fall 2001 0.6 feet of LNAPL and 0.07 feet of
DNAPL were detected.

RP-03-30R X NAPL was detected on probe. but not in bailer.

W-08 X
Approximately 0.01 feet of LNAPL was detected in this well during the Spring
2000 groundwater sampling event.

NAPL = Non-aqueous phase liquid
LNAPL = Light non-aqueous phase liquid
DNAPL = Dense non-aqueous phase liquid
N/A =Not applicable

Note: Information contained in this table was obtained from groundwater monitoring field notes of Spring 2000 through Spring 2002.
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TABLE 4-1
Groundwater Natural Attenuation Parameter Results

RPAC - Portland Site

h 28, 2003
O/Task43
ge 1 of 10

Dissolved Ferrous Heterotrophic
Diesel Ammonia Ortho-

Monitoring Sample pH ORP
Oxygen

Nitrate
Iron

Sulfate Sulfide Methane Alkalinity Chloride COD TOC
Plate Count

Degrading as Nitrogen phosphate
WelllD Date Bacteria

J-

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (~g/L) (mg/L) (mg/L) (mg/L) (mg/L) (cfu/m~) (cfu/mL) (mg/L) (mg/L)

AL2-17 3/31/00 7.06 NT 0.55 0.0570 6.0 6.08 <6.0 1190 914 30.8 68.5 <4.61 12700 NT 1.07 NT

AL2-17 10/3/00 6.79 NT 3.63 NT NT NT NT 1250 NT NT 73.5 21.2 NT I NT 0.666 NT

AL2-17 7/5/01 6.72 -83.7 1.20 NT NT NT NT NT NT NT NT NT NT NT NT NT

AL2-17 4/22/02 6.97 -162.2 0.93 NT NT NT 2204 7.63 NT NT 63.6 20.6 680 , 380 1045 NT

AL2-32 3/31/00 6.61 NT 0.23 <0.0049 4.0 62.8 <0040 1740 1200 1830 142 47.3 1410 I NT 0.318 NT

AL2-32 10/3/00 5.67 NT 0.81 <0.0049 NT 65.6 2040 2580 1140 1780 211 59.6 310 I NT 00460 NT

AL2-32 7/5/01 6.52 -58.9 1.20 <0.0049 4.6 64.8 14.8 15.2 1350 2080 190 63.9 7 120 0.151 0.0136

AL2-32 4/19/02 6.70 -94.2 1.92 0.175 6.0 63.7 27.0 11.3 1360 1830 284 95.0 2400 I 36 0.169 0.0204

AL2-46 3/30100 7.02 NT 1.29 <0.0049 4.0 40.1 <0.200 433 818 338 265 107 ~ NT <0.0060 NT

AL2-46 10/3/00 5.93 NT 0.66 <0.0049 2.8 33.6 3.20 587 800 209 356 108 310 NT <0.0060 NT

AL2-46 7/5/01 6.88 -76.0 1.70 <0.0049 3.0 37.6 22.9 4047 856 432 280 70.8 17 I, 5 <0.0060 0.0125

AL2-46 4/22102 7.05 -117.1 0.58 <0.0365 3.7 29.9 4.08 3044 810 203 146 49.5 5200 I 38 <0.0258 0.340

AL5-19 4/3/95 6.75 NT 1040 NT NT NT NT NT NT NT 189 39.8 NT NT 4040 <0.050

AL5-19 4/4/00 7.18 NT 1.50 <0.049 4.8 <0.475 3.20 5930 796 1020 141 10.8 5200 ; NT 3.33 NT

AL5-19 10/5/00 6.86 NT 3.26 0.138 NT 5041 0.80 2470 671 922 143 49.0 1100 ! NT 4.01 NT

AL5-35 4/3/95 6.21 NT 1.70 NT NT NT NT NT NT NT 52.3 9.70 NT NT <0.1 0.0830

AL5-35 10/27/95 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

AL5-35 4/4/00 6.32 NT 0.71 <0.049 3.8 225 <0.200 3430 706 1610 51.2 <4.61 245 I NT 0.357 NT

AL5-35 10/4/00 6.05 NT 0.66 <0.0049 NT 214 3.20 1110 608 1460 21.0 9.30 5 NT 0.540 NT

AL5-62 4/3/95 6.61 NT 1.20 NT NT NT NT NT NT NT 63.7 1304 NT NT 0.510 0.0850

AL5-62 4/4/00 6.79 NT 0.36 0.112 4.5 0.31 <0.200 8540 364 128 64.2 <4.61~ NT <0.0060 NT

AL5-62 10/4/00 6.67 NT 0.40 <0.0049 NT 0.38 2.40 3650 389 116 4404 13.6 55 NT <0.0060 NT

AL6-96 4/10100 6.72 NT 1.68 NT 1.8 NT NT NT NT NT NT NT NT I NT NT NT

AL6-96 10/12/00 6.60 NT 0.54 NT 1.8 NT NT NT NT NT NT NT NT NT NT NT

ASW-01A 3/29100 5.80 NT 1.40 NT 0.0 NT NT NT NT NT NT NT

~~ I
NT NT NT

ASW-01A 9/29/00 5.67 NT 4045 NT NT NT NT NT NT NT NT NT NT NT NT

ASW-01A 6/22101 5.62 96.2 0.70 NT NT NT NT NT NT NT NT NT NT I NT NT NT

ASW-01A 4/11/02 5.96 17.5 5.30 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

ASW-04 3/29/00 6.96 NT 1.70 NT 2.2 NT NT NT NT NT NT NT NT I NT NT NT

ASW-04 9/29/00 6.79 NT 2.90 NT NT NT NT NT NT NT NT NT NT NT NT NT

ASW-06 3/30100 6.76 NT 1.94 NT 4.2 NT NT NT NT NT NT NT NT NT NT NT
ASW-06 9/29/00 6.70 NT 2.21 NT 4.0 NT NT NT NT NT NT NT NT NT NT NT

BSTW-61 4/3/00 6.52 NT 0.26 NT 1.2 NT NT NT NT NT NT NT NT NT NT NT

BSTW-61 10/3/00 6.89 NT 0.40 NT NT NT NT NT NT NT NT NT NT NT NT NT
BSTW-61 7/5/01 6.84 -61.8 2.40 NT 1.2 NT NT NT NT NT NT NT NT i NT NT NT
BSTW-61 4/19/02 6.98 -114.5 2.11 NT 2.4 NT NT NT NT NT NT NT NT I NT NT NT
BST5W-74 4/3/95 6.85 NT 1.15 NT NT NT NT NT NT NT 129 30.7 NT I NT <0.1 0.100
BST5W-74 4/4/00 6.90 NT 1.72 NT 2.6 NT NT NT NT NT NT NT NT I NT NT NT
BST5W-74 10/4/00 6.60 NT 0.61 NT 2.6 NT NT NT NT NT NT NT NT NT NT NT
MW-01-26 3/22100 6.26 NT 5.92 4.71 0.0 7.79 <0.200 <1.00 28.0 1.94 87.3 12.2 30000: NT 0.030 NT
MW-01-26 9/20/00 5.95 NT 11.66 NT NT NT NT NT NT NT NT NT NT I NT NT NT
MW-01-41 3/23/00 6042 NT 1.31 0.581 0.0 21.5 <0.200 <1.00 150 11.3 <4.05 <00461 35 I NT <0.0060 NT

I

MW-01-41 9/20/00 5.30 NT 0.67 0.667 0.0 2.24 0.32 <1.00 165 10.8 3.70 2047 31 I NT <0.0060 NT
MW-01-56 3/24/00 6.54 NT 3.03 2.88 0.0 17.0 <0.200 <1.00 73.0 24.6 <4.05 <00461 5 \ NT <0.0060 NT
MW-01-56 9/20/00 5.52 NT 2.83 3.16 0.0 16.4 0.80 <1.00 74.2 4.50 <1.80 0.730 19 NT <0.0060 NT
MW-01-76 3/22/00 8.34 NT 4.66 NT 0.0 NT NT NT NT NT NT NT NT I NT NT NT
MW-01-76 9/20/00 6.09 NT 4.85 NT NT NT NT NT NT NT NT NT NT NT NT NT
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TABLE 4-1
Groundwater Natural Attenuation Parameter Results

RPAC - Portland Site

Dissolved Ferrous Heterotro~hic
Diesel

Ammonia Ortho-
Monitoring Sample pH ORP

Oxygen
Nitrate

Iron
Sulfate Sulfide Methane Alkalinity Chloride COD TOC

Plate Co nt
Degrading as Nitrogen phosphate

WelllD Date Bacteria

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (~g/L) (mg/L) (mg/L) (mg/L) (mg/L) (cfu/mL) (cfu/mL) (mg/L) (mg/L)

MW-02-26 9/25/00 6.89 NT 0.34 NT NT NT NT NT NT NT NT NT NT
I

NT NT NT

MW-02-46 3/23/00 6.71 NT 1.07 NT 4.0 NT NT NT NT NT NT NT NT I NT NT NT

MW-02-46 9/25/00 6.46 NT 0.70 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-02-62 3/23/00 7.34 NT 2.53 NT 0.0 NT NT NT NT NT NT NT NT I NT NT NT

MW-02-62 9/25/00 6.69 NT 0.50 NT NT NT NT NT NT NT NT NT NT I NT NT NT

MW-03-49 3/29/00 6.84 NT 1.41 NT 3.8 NT NT NT NT NT NT NT NT NT NT NT

MW-03-49 9/27/00 6.30 NT 0.56 NT 4.8 NT NT NT NT NT NT NT NT i NT NT NT

MW-03-68 3/29/00 6.98 NT 2.82 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

MW-03-68 9/27/00 6.35 NT 1.44 NT 0.4 NT NT NT NT NT NT NT NT NT NT NT

MW-03-81 4/6/00 -- -- -- NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-03-81 10/13/00 6.65 NT 0.61 NT 2.8 NT NT NT NT NT NT NT NT NT NT NT

MW-03-81 6/25/01 6.66 -112.5 1.90 NT NT NT NT NT NT NT NT NT NT i NT NT NT

MW-03-81 4/16/02 7.12 6.7 2.38 NT 3.8 NT NT NT NT NT NT NT NT ' NT NT NT

MW-03-27 3/29/00 6.50 NT 1.37 NT 1.6 NT NT NT NT NT NT NT NT NT NT NT

MW-03-27 9/27/00 5.97 NT 0.55 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-03-S 4/6/00 6.52 NT 0.87 NT 3.6 NT NT NT NT NT NT NT NT NT NT NT

MW-03-S 10/13/00 6.59 NT 2.12 NT 2.6 NT NT NT NT NT NT NT NT I NT NT NT

MW-03-S 6/25/01 6.60 -120.0 0.60 NT NT NT NT NT NT NT NT NT NT I NT NT NT

MW-03-S 4/16/02 6.62 17.9 1.52 NT 5.4 NT NT NT NT NT NT NT NT I NT NT NT

MW-03-1 4/6/00 6.72 NT 2.40 NT 4.0 NT NT NT NT NT NT NT NT
,

NT NT NT

MW-03-1 6/25/01 6.58 -104.0 1.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-03-1 10/13/01 6.52 NT 0.96 NT 1.8 NT NT NT NT NT NT NT NT NT NT NT

MW-03-1 4/16/02 6.86 13.2 4.95 NT 4.8 NT NT NT NT NT NT NT NT NT NT NT

MW-04-27 2/8/89 6.75 NT NT NT NT 34.0 NT NT NT 61.0 NT NT NT NT NT NT

MW-04-27 3/6/89 6.75 NT NT NT NT 22.0 NT NT NT 47.0 NT NT NT NT NT NT

MW-04-27 4/26/89 6.67 NT NT NT NT 70.8 NT NT NT 123 NT NT NT NT NT NT

MW-04-27 6/11/91 6.43 NT 1.80 NT NT NT NT NT 761 NT NT 99.2 NT NT 0.320 0.160

MW-04-27 3/31/95 6.11 NT 2.00 NT NT NT NT NT NT NT NT NT NT
I

NT NT NT

MW-04-27 3/27/00 6.77 NT 1.79 NT 4.0 NT NT NT NT NT NT NT NT
I

NT NT NT
I

MW-04-27 9/27/00 6.34 NT 0.48 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-04-27 7/5/01 6.49 -53.8 1.20 <0.0049 4.4 98.2 21.2 9900 597 570 772 99.6 1100 I 800 0.096 0.00796
MW-04-27 4/19/02 6.75 -90.2 2.67 <0.0365 4.0 40.5 12.9 6760 613 290 254 84.8 39 35 <0.0258 0.00712

MW-04-47 1/31/89 6.39 NT NT NT NT 254 NT NT NT 184 NT NT NT NT NT NT

MW-04-47 2/28/89 6.55 NT NT NT NT 268 NT NT NT 171 NT NT NT

1==
NT NT NT

MW-04-47 4/25/89 6.51 NT NT NT NT 192 NT NT NT 195 NT NT NT NT NT NT
MW-04-47 6/11/91 6.76 NT 1.40 NT NT NT NT NT 213 NT NT 2.40 NT NT <0.05 0.160
MW-04-47 3/31/95 6.61 NT 2.70 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-04-47 3/27/00 7.02 NT 1.29 NT 2.3 NT NT NT NT NT NT NT NT NT NT NT

MW-04-47 9/27/00 6.51 NT 0.44 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-04-47 7/5/01 6.67 -21.5 1.20 <0.0049 3.4 17.1 <0.200 434 283 210 <3.6 1.89 43 ; 70 <0.0060 0.0268

MW-04-47 4/19/02 6.76 -54.4 1.46 <0.0365 3.8 12.1 11.5 616 268 151 7.78 1.51 180 130 <0.0258 0.0594

MW-04-63 1/31/89 6.76 NT NT NT NT 15.0 NT NT NT 3.70 NT NT NT NT NT NT

MW-04-63 2/28/89 6.63 NT NT NT NT <5.00 NT NT NT 34.0 NT NT NT NT NT NT

MW-04-63 4/25/89 6.84 NT NT NT NT <5.00 NT NT NT 22.3 NT NT NT NT NT NT

MW-04-63 6/11/91
,

6.79 NT 1.70 NT NT NT NT NT 164 NT NT 476 NT I NT 0.050 0.150

MW-04-63 3/31/95 6.65 NT 5.40 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-04-63 3/27/00 7.13 NT 0.43 NT 1.6 NT NT NT NT NT NT NT NT I NT NT NT
MW-04-63 9/27/00 6.14 NT 0.46 NT NT NT NT NT NT NT NT NT NT I NT NT NT
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TABLE 4-1
Groundwater Natural Attenuation Parameter Results

RPAC - Portland Site

Dissolved Ferrous Heterotrophic
Diesel

Ammonia Ortho-
Monitoring Sample pH ORP

Oxygen
Nitrate

Iron
Sulfate Sulfide Methane Alkalinity Chloride COD TOC

Plate coent
Degrading

as Nitrogen phosphate
WelllD Date Bacteria

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (lJg/L) (mg/L) (mg/L) (mg/L) (mg/L) (cfu/m4) (cfu/mL) (mg/L) (mg/L)

MW-05-24 2/8/89 6.00 NT NT NT NT 76.0 NT NT NT 190 NT NT NT I NT NT NT

MW-05-24 3/1/89 5.88 NT NT . NT NT 64.0 NT NT NT 178 NT NT NT I NT NT NT

MW-05-24 4/26/89 6.20 NT NT NT NT 116 NT NT NT 234 NT NT NT I NT NT NT

MW-05-24 6/11/91 6.03 NT 1.50 NT NT NT NT NT 128 NT NT 120 NT NT 0.330 0.160

MW-05-24 3/30/00 5.87 NT 0.62 0.0570 3.6 64.3 5.60 347 266 49.3 439 177 <1

~
NT 0.017 NT

MW-05-24 9/28/00 6.07 NT 0.42 <0.0049 NT 58.4 4.96 647 589 61.5 592 193 <1 NT 0.053 NT

MW-05-34 2/9/89 5.10 NT NT NT NT 280 NT NT NT 615 NT NT NT I NT NT NT

MW-05-34 3/1/89 5.11 NT NT NT NT 179 NT NT NT 440 NT NT NT NT NT NT

MW-05-34 4/26/89 5.03 NT NT NT NT 168 NT NT NT 478 NT NT NT NT NT NT

MW-05-34 6/11/91 5.34 NT 1.70 NT NT NT _NT NT 76.0 NT NT 363 NT NT 0.230 0.0900

MW-05-34 12/14/95 NT NT NT NT NT NT NT NT NT NT 1390 249 NT NT <0.1 0.100

MW-05-34 3/30/00 5.79 NT 0.30 0.0911 1.6 31.9 <1.6 11.7 82.0 28.7 345 169 <1 NT <0.0060 NT

MW-05-34 9/28/00 4.93 NT 0.51 <0.0049 NT 23.9 2.32 11.4 104 27.7 348 99.5 <1 NT 0.008 NT

MW-05-52 2/8/89 6.43 NT NT NT NT 97.0 NT NT NT 309. NT NT NT
r

NT NT NT

MW-05-52 2/9/89 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-05-52 3/1/89 6.26 NT NT NT NT 86.0 NT NT NT 336 NT NT NT NT NT NT

MW-05-52 4/26/89 6.30 NT NT NT NT 107 NT NT NT 409 NT NT NT NT NT NT

MW-05-52 6/11/91 6.62 NT 1.10 NT NT NT NT NT 468 NT NT 68.7 NT I NT 0.130 12.2,
MW-05-52 12/14/95 NT NT NT NT NT NT NT NT NT NT 479 127 NT I NT <0.1 1.40

MW-05-52 3/30/00 6.52 NT 0.47 <0.0049 2.4 25.4 <0.200 NT 276 66.5 49.8 <0.461 12 NT <0.0060 NT

MW-05-52 9/28/00 6.22 NT 0.71 <0.0049 NT 13.5 3.44 56.8 445 117 54.7 14.8 5.5 NT <0.0060 NT

MW-05-52 7/6/01 6.65 7.4 1.60 <0.0049 2.6 21.2 2.24 40.4 257 77.6 55.8 14.7 18 5 0.010 10.0

MW-05-52 4/22/02 6.70 -55.5 1.74 <0.0365 2.6 37.4 3.76 57.0 325 140 47.3 12.5 1 7 <0.0258 12.1

MW-05-70 3/30/00 7.83 NT 0.31 NT 0.6 NT NT NT NT NT NT NT NT i NT NT NT,

MW-05-70 7/6/01 7.76 -42.5 1.40 <0.0049 0.6 34.8 3.36 461 277 63.5 6.35 1.24 720 100 <0.0060 1.14

MW-05-70 4/22/02 7.92 -103.7 1.42 <0.0365 0.6 34.2 12.9 365 284 56.1 9.34 1.39 720 36 <0.0258 1.16

MW-06-S 4/6/00 5.91 NT 1.88 NT 4.0 NT NT NT NT NT NT NT NT NT NT NT

MW-07-S 4/6/00 6.06 NT 1.75 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

MW-07-S 10/13/00 5.90 NT 2.25 NT 2.2 NT NT NT NT NT NT NT NT NT NT NT

MW-08-27 3/23/00 6.98 NT 1.55 <0.0049 0.0 60.0 31.6 308 409 579 2120 575 70 NT 7.38 NT

MW-08-46 3/28/00 5.98 NT 1.37 0.0568 0.0 9.7 <0.200 <1.00 96.0 16.8 95.9 33.0 20400 NT <0.0060 NT

MW-08-46 9/26/00 5.48 NT 0.91 0.0525 NT 6.94 1.68 3.33 98.2 10.5 94.9 20.4 470 r NT <0.0060 NT

MW-08-64 3/24/00 8.01 NT 1.97 <0.0049 0.0 20.1 <0.200 <1.00 130 21.2 <4.05 <0.461 8450 I NT <0.0060 NT

MW-08-64 9/26/00 7.75 NT 0.61 0.0551 NT 20.3 0.80 <1.00 148 6.79 2.96 2.36 610 NT <0.0060 NT
MW-09-23 6/13/91 6.77 NT 2.40 NT NT NT NT NT 452 NT NT 7.10 NT I NT <0.05 0.200
MW-09-23 7/9/91 6.59 NT 1.60 NT NT NT NT NT NT NT NT NT NT NT NT NT
MW-09-23 8/7/91 6.83 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
MW-09-23 8/4/93 6.52 NT 2.30 NT NT NT NT NT NT NT NT NT NT NT NT NT
MW-09-23 9/10/93 6.98 NT 9.00 NT NT NT NT NT NT NT NT NT NT NT NT NT
MW-09-23 10/28/93 6.92 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
MW-09-23 3/21/95 6.49 NT 0.30 NT NT NT NT NT NT NT NT NT NT I NT NT NT
MW-09-23 3/28/00 6.82 NT 1.75 0.0667 4.4 15.3 <0.200 350 360 46.6 21.6 14.8 500 NT <0.0060 NT
MW-09-23 9/26/00 6.67 NT 0.32 0.102 NT 9.35 <0.200 366 411 49.5 13.8 3.38 8 I NT 0.014 NT
MW-09-23 7/2/01 6.71 172.1 0.50 <0.0049 4.0 9.61 18.3 1470 422 65.2 21.4 4.57 7 I 27 0.017 0.0104
MW-09-23 4/17/02 7.15 221.0 1.07 <0.0365 5.1 17.3 <0.499 1070 370 47.7 16.5 3.55 <1 i <1 <0.0258 0.00744
MW-09-42 6/13/91 6.75 NT 1.80 NT NT NT NT NT 280 NT NT 3.60 NT I NT <0.05 0.100
MW-09-42 7/8/91 6.81 NT 2.80 NT NT NT NT NT NT NT NT NT NT NT NT NT
MW-09-42 8/7/91 6.87 NT <? DB NT NT NT NT NT NT NT NT NT NT i NT NT NT
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TABLE 4-1
Groundwater Natural Attenuation Parameter Results

RPAC - Portland Site

Dissolved Ferrous Heterotrophic
Diesel Ammonia Ortho-

Monitoring Sample pH ORP
Oxygen

Nitrate
Iron

Sulfate Sulfide Methane Alkalinity Chloride COD TOC
Plate Count

Degrading
as Nitrogen phosphate

WelllD Date Bacteria

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (lJg/L) (mg/L) (mg/L) (mg/L) (mg/L) (cfu/mL) (cfu/mL) (mg/L) (mg/L)

MW-09-42 8/4/93 6.36 NT 3.50 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-42 9/10/93 7.05 NT 15.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-42 3/21/95 6.55 NT 4.20 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-42 3/28/00 6.80 NT 2.52 <0.0049 4.2 3.57 <0.200 266 424 43.6 16.3 15.7 900 NT <0.0060 NT

MW-09-42 9/26/00 6.23 NT 0.96 0.0577 NT 5.97 0.24 287 382 34.4 12.6 4.63 55 NT <0.0060 NT

MW-09-42 7/2/01 6.74 -1.7 1.00 <0.0049 4.2 7.24 <0.200 835 370 42.7 19.0 3.64 280 3500 <0.0060 0.0161

MW-09-42 4/17/02 7.08 218.1 3.35 <0.0365 3.2 9.70 <0.499 861 383 40.8 18.8 3.73 880 71 <0.0258 0.0402

MW-09-58 6/13/91 7.11 NT 4.00 NT NT NT NT NT 122 NT NT 0.500 NT NT 0.230 0.100

MW-09-58 7/8/91 7.30 NT 1.40 NT NT NT NT NT NT NT NT NT NT I NT NT NT

MW-09-58 8/7/91 7.10 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-58 8/3/93 6.52 NT 2.20 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-58 9/10/93 7.27 NT 13.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-58 10/28/93 6.92 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-58 3/21195 7.15 NT 9.35 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-58 3/27/00 7.06 NT 2.03 0.0867 1.5 2.77 <0.200 4.46 138 23.4 5.05 3.74 810
f

NT 0.060 NT

MW-09-58 9/26/00 5.78 NT 1.01 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-58 712101 6.89 39.4 0.80 0.0240 2.0 2.61 <0.200 32.5 118 13.3 3.70 <0.100 1100 440 0.091 0.0286

MW-09-58 4/18/02 7.01 -65.3 2.74 <0.0365 2.2 2.98 <0.499 21.5 119 6.86 <4 0.812 290 f 11 <0.0258 0.0103

MW-09-80 6/13/91 7.28 NT 1.40 NT NT NT NT NT 132 NT NT 1.00 NT NT 0.500 0.220

MW-09-80 7/9/91 6.83 NT 2.20 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-80 8/7/91 7.02 NT NT NT NT NT NT NT NT NT NT NT NT
,

NT NT NT

MW-09-80 8/3/93 7.79 NT 2.90 NT NT NT NT NT NT NT NT NT NT I NT NT NT

MW-09-80 9/10/93 7.39 NT 17.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-80 10/28/93 6.32 NT NT NT NT NT NT NT NT NT NT NT NT I NT NT NTI

MW-09-80 3/22195 6.72 NT 6.80 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-09-80 3/27/00 7.15 NT 2.20 NT 0.4 NT NT NT NT NT NT NT NT I NT NT NT

MW-09-80 9/26/00 6.80 NT
.--

NT NT0.38 NT NT NT NT NT NT NT NT NT NT I NT

MW-09-80 10/5/00 7.00 NT 0.50 0.0719 0.6 0.46 <0.200 16.4 140 6.20 <1.8 0.372 190 I NT 0.347 NT

MW-09-80 712101 6.98 101.5 0.60 0.0350 0.8 0.61 <0.200 72.4 129 14.1 <3.6 0.367 260 630 0.349 0.115

MW-09-80 4/18/02 7.13 -20.3
i

9 0.4090.78 <0.0365 0.4 <0.0634 <0.499 89.9 132 6.99 <4 0.923 53 I 0.130f

MW-10-24 3/29/00 6.49 NT 3.08 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

MW-10-24 9/25/00 6.52 NT 0.47 NT NT NT NT NT NT NT NT NT NT I NT NT NT

MW-10-24 6/29/01 6.45 250.2 0.90 0.412 0.6 14.6 <0.200 0.0925 140 17.6 <3.60 1.97 15 i 39 <0.0060 0.0318

MW-10-24 4/15/02 6.96 1.0 4.11 0.947 0.0 21.7 <0.499 <0.790 121 9.26 6.49 1.80 3 i <1 <0.0258 0.0582

MW-10-44 3/29/00 6.55 NT 1.30 NT 4.6 NT NT NT NT NT NT NT NT I NT NT NT

MW-10-44 9/25/00 6.22 NT 0.74 NT NT NT NT NT NT NT NT NT NT i NT NT NT

MW-10-44 6/29/01 6.31 109.1 0.70 0.111 1.2 14.4 <0.200 <0.380 189 14.1 9.5 1.77 640 520 <0.0060 0.00704

MW-10-44 4/15/02 6.76 -5.6 1.60 0.177 6.4 15.7 <0.499 <0.790 205 6.66 8.31 1.93 89 , 16 <0.0258 0.0490

MW-10-57 3/29/00 7.21 NT 4.40 NT 4.4 NT NT NT NT NT NT NT NT NT NT NT

MW-10-57 9/25/00 6.97 NT 0.43 NT NT NT NT NT NT NT NT NT NT , NT NT NT

MW-10-57 6/29/01 6.98 -109.1 0.70 0.0660 3.4 0.15 <0.200 2.15 152 14.9 5.56 0.595 400 680 0.609 0.0465
MW-10-57 4/15/02 7.42 5.6 0.75 <0.0365 3.6 <0.0634 <0.499 1.23 150 7.22 4.13 <0.129 250 47 0.528 0.0115
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Dissolved Ferrous Heterotrophic
Diesel Ammonia Ortho-

Monitoring Sample pH ORP
Oxygen

Nitrate
Iron

Sulfate Sulfide Methane Alkalinity Chloride COD TOC
Plate Count

Degrading
as Nitrogen phosphate

WelllD Date Bacteria

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (lJg/L) (mg/L) (mg/L) (mg/L) (mg/L) (cfu/mL) (cfu/mL) (mg/L) (mg/L)

MW-11-24 8/4/93 6.57 NT 2.00 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

MW-11-24 9/9/93 6.41 NT 8.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-24 10/27/93 6.72 NT 0.80 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-24 3/23/95 6.26 NT 1.40 NT NT NT NT NT NT NT NT NT NT , NT NT NT

MW-11-24 3/28/00 6.86 NT 1.72 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

MW-11-24 9/22/00 5.85 NT 0.61 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-24 6/28/01 6.31 102.1 6.30 0.0200 0.0 18.5 <0.200 38.6 218 26.6 11.1 3.53 20 110 <0.0060 0.0847

MW-11-24 4/12/02 7.20 -7.8 1.46 0.711 0.0 10.4 <0.499 <0.38 284 4.11 <4 2.37 9 5 <0.0258 0.0525

MW-11-37 8/4/93 6.59 NT 3.60 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-37 9/9/93 6.49 NT 11.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-37 10/27/93 7.44 NT 1.70 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-37 3/23/95 6.05 . NT 0.30 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-37 3/28/00 6.35 NT 0.09 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

MW-11-37 9/22/00 5.55 NT 0.51 NT NT NT NT NT NT NT NT NT NT I NT NT NT

MW-11-37 6/28/01 6.42 90.4 4.00 9.44 0.0 19.0 0.24 <0.38 83.9 12.2 <3.6 1.11 770 610 <0.0060 0.0976

MW-11-37 4/12/02 6.92 -8.7 0.98 8.29 0.0 18.8 <0.499 0.635 81.6 5.14 <4 1.63 23 15 <0.0258 0.0828

MW-11-56 8/4/93 7.12 NT 3.40 NT NT NT NT NT NT NT NT NT NT NT NT NT
I

MW-11-56 9/9/93 6.99 NT 8.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-56 10/27/93 7.36 NT 1.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-56 3/23/95 6.55 NT 7.40 NT NT NT NT NT NT NT NT NT NT I NT NT NT

MW-11-56 3/28/00 7.23 NT 0.97 NT 3.1 NT NT NT NT NT NT NT NT I NT NT NT

MW-11-56 9/22/00 7.02 NT 0.50 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-56 6/28/01 7.12 -90.0 2.50 0.0260 2.5 6.78 <0.200 228 148 14.0 5.82 0.377 230 210 0.281 0.204

MW-11-56 4/12/02 7.67 -27.7 0.66 <0.0365 3.2 6.19 <0.499 198 142 6.59 <4 0.950 55 I 16 0.240 0.0235,
MW-11-79 8/4/93 6.70 NT 1.60 NT 0.0 NT NT NT NT NT NT NT NT I NT NT NT

MW-11-79 9/9/93 6.88 NT 5.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-79 10/27/93 7.30 NT 1.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-79 3/23/95 7.00 NT 7.80 NT NT NT NT NT NT NT NT NT NT NT NT NT

MW-11-79 3/28/00 7.38 NT 0.19 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

MW-11-79 9/22/00 6.97 NT 0.35 NT NT NT NT NT NT NT
I

NT NT NTNT NT NT

MW-11-79 6/28/01 7.27 -35.0 4.00 0.0720 0.9 0.33 <0.200 120 124 16.9 <3.6 0.282 55 I 140 0.287 0.239,
MW-11-79 4/12/02 7.64 -13.4 0.54 <0.0365 1.3 <0.0634 <0.499 107 122 9.01 <4 1.37 360 I 66 0.302 0.158

MW-12-27 3/22/02 6.19 NT 1.23 NT 0.0 NT NT NT NT NT NT NT NT I NT NT NT

MW-12-27 10/2/02 5.82 NT 0.46 NT 0.0 NT NT NT NT NT NT NT NT I NT NT NT

MW-12-41 3/22/00 6.19 NT 1.15 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

MW-12-41 10/2/02 5.23 NT 0.69 NT 0.0 NT NT NT NT NT NT NT NT I NT NT NTI

MW-12-59 3/22/00 6.80 NT 6.23 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

MW-12-59 9/20/00 5.31 NT 6.31 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

MW-12-79 3/22/00 7.11 NT 1.20 NT 1.3 NT NT NT NT NT NT NT NT NT NT NT

MW-12-79 9/20/00 5.87 NT 0.51 NT 1.4 NT NT NT NT NT NT NT NT NT NT NT

PP-08 4/3/00 6.77 NT 1.04 NT 5.2 NT NT NT NT NT NT NT NT NT NT NT

PP-08 10/4/00 6.38 NT 4.99 NT NT NT NT NT NT NT NT NT NT NT NT NT

RP-01-31 4/17/00 NT NT NT 0.177 NT 33.7 <0.200 1.53 172 20.2 <4.05 <0.461 7500 NT <0.0060 NT-RP-01-31 10/11/00 6.97 NT 3.66 0.326 0.0 54.2 <0.200 <1.00 141 35.3 1.97 0.738 3200 ' NT 0.110 NT

RP-01-31 6/26/01 6.87 39.5 6.80 0.368 0.0 20.6 <0.200 <0.38 148 12.7 11.4 1.53 4100 11000 0.023 0.339

RP-01-31 4/5/02 6.78 -22.4 0.00 1.43 NT 30.9 <0.200 2.29 148 9.71 244 1.54 810 81 <0.0258 0.383

RP-01-51 4/17/00 NT NT NT <0.0049 NT 221 1.60 37.6 554 776 22.8 <0.461 1600 NT 0.119 NT
RP-01-51 10/11/00 6.70 NT 0.70 0.0462 0.0 284 <0.200 112 571 714 30.6 10.3 54 NT 0.330 NT

I
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Dissolved Ferrous Heterotrophic
Diesel

Ammonia Ortho-
Monitoring Sample pH ORP

Oxygen
Nitrate

Iron
Sulfate Sulfide Methane Alkalinity Chloride COD TOC

Plate Count
Degrading

as Nitrogen phosphate
Well 10 Date Bacteria

!

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (,",gIL) (mg/L) (mg/L) (mg/L) (mg/L) (cfu/mL) (cfu/mL) (mg/L) (mg/L)

RP-01-51 6/26/01 6.72 -3.9 0.70 <0.0049 0.2 269 4.80 454 509 853 32.0 10.4 290 400 0.280 0.0683

RP-01-51 4/8/02 6.92 -29.4 0.14 <0.0049 0.4 256 <0.200 814 559 804 30.7 10.9 150 9 0.285 0.0919

RP-01-65 4/17/00 - - - <0.0049 NT 155 <0.200 69.7 378 675 11.0 <4.61 1040 NT <0.0060 NT

RP-01-65 10/11/00 5.98 NT 0.47 <0.0049 NT 174 <0.200 192 396 1480 14.3 3.75 150 ! NT 0.010 NT

RP-01-65 6/26/01 5.61 59.4 0.20 <0.0049 0.0 153 <0.200 1300 367 1710 21.4 3.32 52 480 0.018 NT

RP-01-65 4/5/02 6.55 -19.2 0.01 <0.0365 0.0 154 <0.200 1480 424 1420 28.9 5.32 8 ! 3 <0.0258 0.0963

RP-02-31 4/18/00 NT NT NT 0.0673 NT 58.4 <0.200 57000 1030 1980 289 107 470 I NT 3.20 NT

RP-02-31 10/16/00 6.45 NT 3.50 0.210 NT 21.5 4.63 1390 914 2200 211 37.9 1500 I NT 4.34 NT

RP-02-31 6/19101 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

RP-02-31 4/4102 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

RP-02-49 4/18/00 NT NT NT 0.0753 NT 99.7 <0.200 654 378 10500 504 43.6 5500 NT 2.30 NT

RP-02-49 10/16/00 5.82 NT 0.77 0.330 0.4 82.0 <0.200 395 619 8390 139 15.5 400 . NT 2.63 NT
I

RP-02-49 6/19/01 5.81 75.5 1.50 NT NT NT NT NT NT NT NT NT NT NT NT NT

RP-02-49 4/4102 6.03 -28.0 0.10 NT 0.0 NT NT NT NT NT NT NT NT , NT NT NT

RP-02-49 5/3/02 5.97 116.8 0.83 NT NT NT NT NT NT NT NT NT NT NT NT NT

RP-02-66 10/16/00 5.18 NT 0.63 NT 0.2 NT NT NT NT NT NT NT NT NT NT NT

RP-02-66 6/19101 5.30 128.3 0.50 NT NT NT NT NT NT NT NT NT NT NT NT NT

RP-02-66 4/4/02 5.09 -21.4 0.38 NT NT NT NT NT NT NT NT NT NT I NT NT NT
I

RP-03-30R 10/12100 5.62 NT 6.63 NT 3.8 NT
,

NT NT NT NT NT NT NT I NT NT NT

RP-03-30R 6/27/01 6.70 -100.3 1.90 NT NT NT NT NT NT NT NT NT NT NT NT NT

RP-03-30R 4/10102 7.15 -36.5 1.60 NT 4.0 NT NT NT NT NT NT NT NT NT NT NT

RP-03-52R 10/12100 6.16 NT 0.51 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

RP-03-52R 6/27/01 NT 44.7 1.30 NT NT NT NT NT NT NT NT NT NT I NT NT NT

RP-03-52R 4/10102 6.72 -10.8 1.46 NT 0.5 NT NT NT NT NT NT NT NT I NT NT NT

RP-04-16 4/5/00 6.70 NT 2.25 0.112 3.5 55.0 1.60 4180 318 100 85.6 40.0 1250 NT 0.223 NT

RP-04-16 10/4/00 NT NT NT <0.0049 NT 64.8 <0.200 768 182 138 497 142 1000 NT 1.72 NT

RP-04-16 7/3/01 6.13 69.7 1.00 0.0270 4.6 33.7 3.60 17200 332 144 153 42.2 76 670 1.40 0.0162

RP-04-16 4/18/02 6.70 -68.6 0.64 <0.0365 3.0 27.4 3.60 12900 224 36.0 85.5 25.6 1100 81 0.254 0.00650

RP-04-41 4/5/00 6.75 NT 0.44 0.467 0.6 18.6 <0.200 <0.38 149 12.9 138 33.4 35 I NT <0.0060 NT

RP-04-41 10/4/00 NT NT NT 0.121 NT 16.8 1.60 1.22 143 8.25 108 26.5 330 NT <0.0060 . NT
I

RP-04-41 7/3/01 6.27 179.0 2.10 0.0300 0.0 17.6 1.60 <0.38 142 15.9 99.5 27.2 28 1- 590 <0.0060 0.0877

RP-04-41 4/18/02 6.58 64.7 1.12 <0.0365 0.0 19.1 <0.499 <0.79 127 6.26 41.5 9.07 370 140 <0.0258 0.143

RP-05-16 4/5/00 5.92 NT 5.07 NT 0.0 NT NT NT NT NT NT NT NT I NT NT NT
10/4/001 I

RP-05-16 - - -- NT NT NT NT NT NT NT NT NT NT : NT NT NT

RP-06-30 10/12100 6.92 NT 4.99 NT 3.8 NT NT NT NT NT NT NT NT I NT NT NT
RP-06-30 6/27/01 6.66 -120.7 1.30 NT NT NT NT NT NT NT NT NT NT i NT NT NT
RP-06-30 4/10102 7.16 -46.1 0.64 NT 4.2 NT NT NT NT NT NT NT NT NT NT NT
RP-06-87 4/14/00 NT NT NT <0.0049 NT 103 <0.200 1000 428 997 20.0 10.1 198001 NT <0.0060 NT
RP-06-87 10/12100 5.27 NT 0.78 0.0459 4.0 94.2 0.37 316 398 1330 4.68 0.728 540 NT 0.010 NT
RP-06-87 6/27/01 6.73 -62.8 0.60 NT NT NT NT NT NT NT NT NT NT

\

NT NT NT
RP-06-87 4/10102 7.12 -23.8 7.87 NT 4.2 NT NT NT NT NT NT NT NT NT NT NT,
RP-07-30 5/3/02 6.37 9.1 2.11 <0.0365 4.6 <0.0634 <0.499 10.6 301 7.42 28.9 9.34 600000 800 17.7 0.00555

RP-07-55 5/3/02 6.39 -1.0 2.61 <0.0365 3.8 1.52 <0.499 0.144 552 9.8 33.3 8.77 2200 : 340 3.26 0.0128
RP-07-84 5/3/02 6.60 53.8 4.04 <0.0365 0.0 88.4 <2.50 0.368 152 1130 57.8 0.285 820001 1400 <0.0258 0.0213

RP-07-119 5/3/02 6.45 -11.8 0.66 <0.0365 0.2 37.4 <0.499 0.160 148 632 <4.00 0.874 2000 . 10 <0.0258 0.0361

RPW-02 3/22/00 6.81 NT 1.39 NT 0.5 NT NT NT NT NT NT NT NT I NT NT NT

RPW-02 9/20100 5.96 NT 1.50 NT 0.6 NT NT NT NT NT NT NT NT NT NT NT
RPW-02 6/28/01 6.88 -43.3 1.50 NT NT NT NT NT NT NT NT NT NT NT NT NT
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TABLE 4-1
Groundwater Natural Attenuation Parameter Results

RPAC - Portland Site

Dissolved Ferrous Heterotrophic
Diesel

Ammonia Ortho-
Monitoring Sample pH ORP

Oxygen
Nitrate

Iron
Sulfate Sulfide Methane Alkalinity Chloride COD TOC

Plate Count
Degrading

as Nitrogen phosphate
WelllD Date Bacteria

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (JJg/L) (mg/L) (mg/L) (mg/L) (mg/L) (cfu/m~) (cfu/mL) (mg/L) (mg/L)

RPW-02 4/12/02 7.35 -29.7 1.66 NT 2.2 NT NT NT NT NT NT NT NT \ NT NT NT

RPW-03 3/28/00 7.26 NT 0.98 NT 2.9 NT NT NT NT NT NT NT NT ; NT NT NT

RPW-03 9/22/00 7.05 NT 0.39 NT NT NT NT NT NT NT NT NT NT NT NT NT

RPW-05 3/27/00 6.54 NT 2.66 NT 0.0 NT NT NT NT NT NT NT NT ' NT NT NT

RPW-05 9/27/00 - - - NT NT NT NT NT NT NT NT NT NT , NT NT NT

W-03-S 4/12/00 8.07 NT 1.66 NT 0.4 NT NT NT NT NT NT NT NT NT NT NT,
W-03-S 10/9/00 7.88 NT 0.45 NT 0.0 NT NT NT NT NT NT NT NT I NT NT NT

W-03-1 4/12/00 6.28 NT 0.54 NT 7.0 NT NT NT NT NT NT NT NT NT NT NT

W-03-1 10/9/00 6.29 NT 0.42 NT NT NT NT
I

NT NT NTNT 8.0 NT NT NT NT
!W-03-1 6/26/01 6.19 -87.7 0.10 NT NT NT NT NT NT NT NT NT NT NT NT NT

W-03-1 4/8/02 5.79 -46.5 0.91 NT 7.8 NT NT NT NT NT NT . NT NT NT NT NT

W-03-D 4/12/00 7.40 NT 1.88 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

W-03-D 10/9/00 6.97 NT 1.14 NT 0.4 NT NT NT NT NT NT NT NT ' NT NT NT

W-04-S 4/12/00 8.99 NT 1.26 <0.134 0.0 67.6 <0.200 0.288 103 10.1 28.4 <4.61 1350 NT 0.610 NT

W-04-S 10/9/00 9.29 NT 0.66 0.847 0.0 114 1.95 728 123 18.4 47.1 3.36 2800 NT 37.5 NT

W-04-1 4/12/00 6.27 NT 0.89 0.0582 8.6 241 4.00 1.11 166 1620 63.9 <4.61 400 I NT 44.8 NT

W-04-1 10/9/00 NT NT 0.68 <0.0049 2.6 245 6.85 594 126 1640 22.4 5.65 NT NT 1.59 NT

W-04-89 10/9/00 6.98 NT NT NT 1.6 NT NT NT NT NT NT NT NT i NT NT NT

W-04-89 6/26/01 7.22 -112.4 0.90 NT NT NT NT NT NT NT NT NT NT I NT NT NT

W-04-89 4/8/02 6.89 -48.5 0.49 NT 4.0 NT NT NT NT NT NT NT NT NT NT NT

W-06-S 3/30/00 7.21 NT 1.98 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

W-06-S 9/28/00 6.35 NT 1.76 NT NT NT NT NT NT NT NT NT NT I NT NT NT

W-06-D 9/28/00 6.74 NT 0.49 NT NT NT NT NT NT NT NT NT NT NT NT NT

W-06-D 3/30/02 7.20 NT 21.70 NT 0.8 NT NT NT NT NT NT NT NT NT NT NT

W-06-B 3/30/00 7.68 NT 1.66 NT 0.4 NT NT NT NT NT NT NT NT ! NT NT NT,
W-06-B 9/28/00 6.38 NT 0.74 NT NT NT NT NT NT NT NT NT NT I NT NT NT

W-08 4/4/00 6.49 NT 0.49 NT 5.0 NT NT NT NT NT NT NT NT NT NT NT

W-08 10/5/00 6.41 NT 0.46 NT 4.6 NT NT NT NT NT NT NT NT NT NT NT

W-08 7/3/01 6.31 -93.0 0.70 <0.0049 NT 158 13.6 5.12 486 3800 83.9 13.2 110 1700 22.8 0.00569
I

W-08 4/17/02 6.69 215.7 0.14 <0.365 4.8 94.5 5.60 1.14 702 2710 94.1 25.4 41 I 8 22.2 0.00965

W-08-26 4/5/00 6.96 NT 0.93 NT 3.8 NT NT NT NT NT NT NT NT NT NT NT

W-08-26 10/5/00 6.98 NT 1.15 NT 4.0 NT NT NT NT NT NT NT NT

~
NT NT NT

W-08-26 7/2/01 6.81 -148.3 0.70 <0.0049 1.8 5.62 2.48 16.3 1160 1660 136 42.8 17 1600 5.07 0.00596

W-08-26 4/16/02 6.93 13.8 0.22 <0.0365 4.1 5.28 2.56 7.48 1010 1090 121 41.2 280 120 2.38 0.00460

W-08-26 4/18/02 7.25 -164.7 2.69 NT NT NT NT NT NT NT NT NT NT NT NT NT

W-08-74 4/4/00 7.04 NT 1.54 NT 2.8 NT NT NT NT NT NT NT NT NT NT NT

W-08-74 10/5/00 6.92 NT 0.72 0.0676 3.0 <0.475 <0.200 3060 335 146 8.14 2.30 610 NT 0.594 NT

W-08-74 7/3/01 6.76 -81.0 0.70 <0.0049 2.2 10.3 0.80 12.9 321 122 19.0 3.60 52 i 260 0.253 0.341

W-08-74 4/16/02 7.26 23.4 4.40 <0.0365 5.0 12.5 <0.499 9.39 300 71.5 12.4 2.53 3 <1 0.085 0.0681

W-09 8/29/86 7.00 NT NT <0.05 NT 5.00 NT NT 870 1700 NT NT NT NT NT NT
I

W-09 12/18/86 7.00 NT NT 0.150 NT 6400 NT NT 760 1900 NT 120 NT t- NT NT NT
W-09 2/23/87 6.30 NT NT <0.05 NT 100 NT NT 760 1800 NT 84.0 NT NT NT NT

W-09 10/22/92 6.74 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

W-09 4/10/00 7.50 NT 1.40 NT 1.4 NT NT NT NT NT NT NT NT NT NT NT

W-09 10/6/00 7.04 NT 0.42 NT 1.2 NT NT NT NT NT NT NT NT I NT NT NT

W-09-86 10/6/00 5.87 NT 0.66 NT 0.0 NT NT NT NT NT NT NT NT I NT NT NT
W-09-86 4/7/02 6.72 NT 1.70 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

I
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TABLE 4-1
Groundwater Natural Attenuation Parameter Results

RPAC - Portland Site

Dissolved Ferrous Heterotrophic
Diesel

Ammonia Ortho-
Monitoring Sample pH ORP

Oxygen
Nitrate

Iron
Sulfate Sulfide Methane Alkalinity Chloride COD TOC

Plate Count
Degrading

as Nitrogen phosphate
WelllD Date Bacteria

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (~g/L) (mg/L) (mg/L) (mg/L) (mg/L) (cfu/mL) (cfu/mL) (mg/L) (mg/L)

W-09-116 4/7100 6.52 NT 0.72 NT 1.4 NT NT NT NT NT NT NT NT NT NT NT

W-09-116 10/6/00 6.32 NT 0.54 NT 1.6 NT NT NT NT NT NT NT NT NT NT NT

W-09-116 6/29/01 6.35 101.4 0.70 <0.0049 2.5 66.7 8.00 7010 507 838 21.2 2.95 390 1400 0.68 0.0383

W-09-116 4/15/02 6.87 24.6 3.85 <0.0365 3.0 60.5 <0.499 2650 458 703 16.0 2.35 99 13 0.392 0.0301

W-l0 10/11/00 6.20 NT 0.51 NT 4.0 NT NT NT NT NT NT NT NT NT NT NT

W-ll-S 9/3/86 11.50 NT NT 0.0500 0.0 36.0 NT NT 510 40.0 NT NT NT I NT NT NT

W-ll-S 12/17/86 11.70 NT NT <0.05 0.2 30.0 NT NT 490 39.0 NT 33.0 NT NT NT NT

W-ll-S 2/24/87 11.80 NT NT <0.05 NT 28.0 NT NT 450 32.0 NT 29.0 NT NT NT NT

W-ll-S 4/4/95 11.88 NT 0.80 NT NT NT NT NT NT NT NT NT NT NT NT NT

W-ll-S 4/11/00 11.76 NT 0.62 0.0587 0.0 12.4 1.60 NT 266 7.82 33.2 6.51 390 NT 2.43 NT

W-ll-S 10/10100 11.59 NT 4.00 0.0476 0.2 2.03 8.5 NT 321 8.68 75.2 6.94 4.5 NT 4.72 NT

W-ll-S 6/21/01 11.81 -110.4 0.10 <0.0049 0.0 4.41 5.60 1710 290 17.6 41.0 10.3 2 I 6 5.10 0.0190

W-ll-S 4/9/02 12.34 -57.9 2.33 <0.0365 0.0 12.5 0.80 985 241 11.2 10.3 4.52 4 <1 2.40 0.00366

W-ll-1 9/3/86 6.90 NT NT <0.05 NT 49.0 NT NT 540 29.0 NT NT NT ; NT NT NT

W-ll-1 12/16/86 7.10 NT NT <0.05 NT 9.00 NT NT 490 14.0 NT 68.0 NT NT NT NT

W-ll-1 2/24/87 6.50 NT NT <0.05 NT 7.00 NT NT 490 11.0 NT 33.0 NT NT NT NT

W-ll-1 10/22/90 NT NT NT NT NT <10.0 NT NT NT NT NT NT NT , NT NT NT

W-ll-1 4/4/95 6.78 NT 0.80 NT NT NT NT NT NT NT NT NT NT I NT NT NT
I

W-ll-1 4/11/00 6.71 NT 0.25 0.0533 8.0 0.18 0.80 2730 530 28.9 36.3 8.03 330 NT 3.64 NT

W-ll-1 10/10100 5.85 NT 1.01 0.913 NT 0.81 <0.200 849 516 28.4 25.9 6.00 870 I NT 2.35 NT

W-ll-1 6/21/01 6.65 -118.0 0.30 1.62 6.6 3.43 1.20 3110 526 33.2 25.9 7.30 55 I 370 3.01 0.00401

W-ll-1 4/9/02 6.91 -59.6 1.26 0.0370 5.2 0.26 0.56 534 502 31.5 18.3 7.04 110 I 49 3.07 0.00366

W-ll-D 9/16/86 6.30 NT NT <0.05 4.0 200 NT NT 780 1900 NT NT NTl NT NT NT

W-ll-D 1/20/87 6.50 NT NT 0.0500 NT 180 NT NT 740 1400 NT 27.0 NT ! NT NT NT

W-ll-D 2/25/87 6.40 NT NT 0.100 NT 200 NT NT 670 1800 NT 49.0 NT
'j

NT NT NT

W-ll-D 10/22/90 NT NT NT NT NT 92.0 NT NT NT NT NT NT NT I NT NT NT

W-ll-D 4/5/95 6.76 NT 0.70 NT NT NT NT NT NT NT NT NT NT
! NT NT NT
r-

W-ll-D 4/11/00 6.96 NT 2.10 0.0894 -NT 172 1.60 3810 555 874 60.3 10.8 1220 I NT 0.210 NT

W-ll-D 10/10100 6.78 NT 0.43 <0.0049 4.0 209 0.37 10300 433 900 13.8 2.25 200 F NT 0.020 NT

W-ll-D 6/21/01 6.69 -7.9 0.60 <0.0049 2.2 196 <0.200 40000 427 961 16.7 3.03 180 14000 0.050 <0.0016

W-ll-D 4/9/02 6.97 -29.4 5.03 <0.0365 2.8 216 <0.200 33300 421 824 15.3 3.13 30 17 <0.0258 0.00494

W-ll-B 9/3/86 7.00 NT NT <0.05 NT 36.0 NT NT 170 500 NT NT NT I NT NT NT

W-ll-B 12/16/86 7.80 NT NT <0.05 NT 32.0 NT NT 160 430 NT 14.0 NT NT NT NT

W-ll-B 2/24/87 6.80 NT NT <0.05 NT 28.0 NT NT 170 380 NT 5.10 NT NT NT NT

W-ll-B 4/5/95 7.20 NT 5.80 NT NT NT NT NT NT NT NT NT NT NT NT NT

W-ll-B 4/11/00 8.01 NT 1.44 NT 0.0 NT NT 341 NT NT NT NT NT l
NT NT NT

W-ll-B 10/10100 6.13 NT 0.86 NT 4.0 NT NT 1310 NT NT NT NT NT

I
NT NT NT

W-ll-B 6/21/01 6.97 -125.8 0.80 <0.0049 NT 101 1.20 6000 285 830 11.9 1.33 530 1200 0.090 <0.0016

W-ll-B 4/9/02 7.25 -54.5 7.14 <0.0365 4.6 113 <0.200 1370 321 730 7.14 1.53 360
I

10 0.069 0.00303

W-12-S 4/11/00 11.52 NT 0.68 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

W-12-S 10/10100 8.67 NT 3.46 NT 0.0 NT NT NT NT NT NT NT NT I NT NT NT

W-12-1 4/11/00 7.26 NT 2.38 NT 3.0 NT NT NT NT NT NT NT NT
I

NT NT NTI

W-12-1 10/10100 7.23 NT 2.42 NT 2.0 NT NT NT NT NT NT NT NT NT NT NT

W-12-D 10/10100 7.28 NT 0.63 NT NT NT NT NT NT NT NT NT NT I NT NT NT
W-12-D 4/11/02 7.42 NT 3.18 NT 1.8 NT NT NT NT NT NT NT NT NT NT NT

I
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TABLE 4-1
Groundwater Natural Attenuation Parameter Results

RPAC - Portland Site

h 28, 2003
-OlTask 43
ge 9 of 10

Dissolved Ferrous Heterotrophic
Diesel Ammonia Ortho-

Monitoring Sample pH ORP
Oxygen

Nitrate
Iron

Sulfate Sulfide Methane Alkalinity Chloride COD TOC
Plate Count

Degrading as Nitrogen phosphate
WelllD Date Bacteria

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (lJg/L) (mg/L) (mg/L) (mg/L) (mg/L) (cfu/mlJ) (cfu/mL) (mg/L) (mg/L)

W-15-S 6/22/01 NT NT NT NT 0.0 NT NT NT NT NT NT NT NT ; NT NT NT

W-15-S 4/10102 11.84 NT 0.88 NT 0.6 NT NT 0.437 NT NT NT NT NT
,

NT NT NT

W-15-S 4/11/02 7.12 -19.9 0.73 0.427 0.0 46.2 <0.499 NT 93.4 7.42 24.1 5.00 330 18 <0.0258 0.138

W-15-S 9/29/02 6.81 NT NT NT NT NT NT 0.353 NT NT NT NT NT NT NT NT

W-15-1 4/10100 6.22 NT 1.42 NT 10 NT NT NT NT NT NT NT NT NT NT NT

W-15-1 6/20101 6.31 -157.9 0.00 NT 5.8 NT NT NT NT NT NT NT NT NT NT NT

W-15-1 4/11/02 6.41 -41.6 1.24 NT 6.4 NT NT NT NT NT NT NT NT NT NT NT

W-15-D 4/10100 6.28 NT 2.04 NT 4.4 NT NT NT NT NT NT NT NT
I

NT NT NT

W-15-D 6/22/01 6.11 -6.6 0.50 <0.0049 4.0 19.8 24.3 NT 179 61.2 8.99 2.72 360 t-- 380 0.010 0.234

W-15-D 6/29/01 6.02 67.2 0.70 NT NT NT NT NT NT NT NT NT NT NT NT NT

W-15-D 4/11/02 6.37 -1.4 1.35 <0.0365 4.0 26.4 <0.499 0.0106 165 68.5 4.76 2.95 470
I

52 <0.0258 0.00807

W-16-31 4/19/00 14.40 NT 1.59 NT 2.2 NT NT NT NT NT NT NT NT NT NT NT

W-16-31 6/22101 7.35 -129.1 0.40 NT NT NT NT NT NT NT NT NT NT
I

NT NT NT

W-16-31 4/8/02 7.14 -129.4 0.00 NT 6.4 NT NT NT NT NT NT NT NT NT NT NT,
W-16-31 10/17/02 6.62 NT 1.58 NT 2.8 NT NT NT NT NT NT NT NT NT NT NT

W-16-S 12/30/86 7.80 NT NT 0.320 NT 14.0 NT NT 340 43.0 NT 16.0 NT
I

NT NT NT

W-16-S 2/18/87 11.20 NT NT 0.110 NT 130 NT NT 2100 25.0 NT 36.0 NT , NT NT NTI
i

W-16-S 4/5/95 12.76 NT 1.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

W-16-S 4/19/00 7.34 NT 1.59 NT 2.2 NT NT NT NT NT NT NT NT I NT NT NT

W-16-S 10/17/00 6.62 NT 1.58 NT 2.8 NT NT NT NT NT NT NT NT I NT NT NT

W-16-1 12/30/86 12.20 NT NT 0.180 NT 71.0 NT NT 2200 39.0 NT 56.0 NT , NT NT NT

W-16-1 2/18/87 7.40 NT NT 0.0500 NT 18.0 NT NT 410 67.0 NT 9.60 NT I NT NT NT

W-16-1 4/5/95 7.02 NT 0.70 NT NT NT NT NT NT NT NT NT NT I NT NT NT

W-16-1 4/19/00 6.92 NT 1.13 NT 5.8 NT NT NT NT NT NT NT NT NT NT NT

W-16-1 10/17/00 6.77 NT 0.97 NT 3.6 NT NT NT NT NT NT NT NT 1= NT NT NT

W-16-1 6/22/01 6.73 -140.7 0.50 NT NT NT NT NT NT NT NT NT NT NT NT NT

W-16-1 6/27/01 6.84 -124.0 1.00 NT NT NT NT NT NT NT NT NT NT NT NT NT

W-16-1 4/8/02 6.87 -74.4 0.00 NT 6.0 NT NT NT NT NT NT NT NT I NT NT NT

W-16-D 12130/86 7.00 NT NT 0.310 0.6 16.0 NT NT 220 100 NT 14.0 NT i NT NT NT

W-16-D 2/18/87 7.00 NT NT 0.0600 NT 4.00 NT NT 220 95.0 NT 4.10 NT I NT NT NTI
W-16-D 4/5/95 7.38 NT 3.80 NT NT NT NT NT NT NT NT NT NT 1= NT NT NT

W-16-D 4/19/00 7.54 NT 3.30 NT 0.6 NT NT NT NT NT NT NT NT NT NT NT

W-16-D 10/17/00 7.26 NT 1.42 NT 1.0 NT NT NT NT NT NT NT NT NT NT NT

W-18-S 10/16/90 NT NT NT NT NT 35.0 NT NT NT NT NT NT NT NT NT NT

W-18-S 3/21/00 6.54 NT 3.17 0.195 0.0 24.2 <0.200 <1.00 167 4.19 10.0 2.83 23200 I NT <0.0060 NT

W-18-S 9/19/00
I- - - 0.310 NT 24.2 0.80 <1.00 166 3.23 2.47 3.15 2900 NT <0.0060 NT

W-18-S 6/19/01 6.35 159.8 1.00 0.0940 0.2 26.7 <0.200 <0.38 163 4.00 6.61 2.39 130 120 <0.0060 0.0887

W-18-S 4/4/02 6.48 -45.3 0.58 0.233 0.0 23.0 <0.200 <0.38 150 3.40 13.3 3.22 16 I 13 <0.0258 0.0944

W-18-1 10/16/90 NT NT NT NT NT 28.0 NT NT NT NT NT NT NT I NT NT NT

W-18-1 3/21/00 6.57 NT 2.88 2.16 0.0 17.4 <0.200 <1.00 108 3.95 <4.05 <0.461 4440 1-
NT <0.0060 NT

W-18-1 9/19/00 5.18 NT 3.99 2.18 NT 17.3 <0.200 <1.00 114 3.84 <1.8 0.978 750 NT <0.0060 NT
W-18-1 6/18/01 6.26 148.5 4.90 1.80 0.2 15.9 <0.200 <0.38 93.0 5.67 <3.6 0.424 870 I 370 <0.0060 0.175

W-18-1 4/4/02 6.59 -39.6 0.44 1.64 0.0 15.7 <0.200 <0.38 85.1 3.57 13.3 2.35 2400 ! 78 <0.0258 0.171
W-18-D 10/15/90 NT NT NT NT NT 19.0 NT NT NT NT NT NT NT I NT NT NT

W-18-D 3/21/00 7.12 NT 2.70 2.00 0.0 24.0 <0.200 <1.00 108 4.52 <4.05 0.962 19 , NT <0.0060 NT

W-18-D 9/19/00 - - - 1.97 NT 22.4 0.72 <1.00 111 4.68 <1.8 0.893 10 NT <0.0060 NT

W-18-D 6/18/01 6.73 97.7 6.10 1.69 0.2 19.1 <0.200 <0.38 92.0 11.9 <3.6 0.232 59 I 21 <0.0060 0.341
W-18-D 4/4/02 7.33 -31.6 2.75 1.64 0.8 22.0 0.32 <0.38 103 5.28 6.67 0.802 130 36 <0.0258 0.399
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i Diesel
pH ORP

Dissolved
Nitrate

Ferrous
Sulfate Sulfide Methane Alkalinity Chloride COD TOC

Heterotrophic
Degrading

Ammonia Ortho-
Monitoring Sample Oxygen Iron Plate Count as Nitrogen phosphate

WelllD Date Bacteria

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (~g/L) (mg/L) (mg/L) (mg/L) (mg/L) (cfu/mL) (cfu/mL) (mg/L) (mg/L)

W-19-S 4/18/00 6.08 NT 4.04 <0.253 0.0 6.72 <1.6 <3.48 74.0 189 55.9 <0.461 580 NT <0.0060 NT

W-19-S 10/16/00 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

W-19-S 4/5/02 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

W-19-S 6/20/02 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

W-19-1 4/18/00 6.28 NT 0.51 0.0649 0.0 36.5 <0.200 0.707 436 1880 52.4 4.78 390 I NT <0.0060 NT

W-19-1 10/16/00 6.10 NT 0.65 0.100 0.0 53.5 <0.200 329 377 2420 15.5 3.49 65 NT <0.0060 NT

W-19-1 6/20/01 6.42 100.9 2.10 NT NT NT NT NT NT NT NT NT NT NT NT NT

W-19-1 4/5/02 6.52 -19.1 0.00 NT 0.0 NT NT NT NT NT NT NT NT NT NT NT

W-19-D 4/18/00 6.72 NT 1.77 <0.0049 0.0 61.4 <0.200 1.28 464 1230 41.9 <4.61 200 NT 0.017 NT
1

W-19-D 10/16/00 5.80 NT 0.68 <0.0049 0.0 73.5 <0.200 802 439 1240 8.63 2.93 28 I NT <0.0060 NT

W-19-D 6/20/01 6.68 134.6 1.30 <0.0049 NT 71.9 0.80 0.72 429 1230 13.8 1.88 19 I 600 <0.0060 0.0863

W-19-D 4/5/02 6.65 -17.8 0.00 <0.0365 0.0 79.3 0.32 1.75 454 1230 17.8 2.25 59 13 <0.0258 0.128

TABLE 4-1
Groundwater Natural Attenuation Parameter Results

RPAC - Portland Site

I
I
I
I
I
I
I
I
I
I

Notes:

NT
cfu/mL
mg/L
mV
mS
SU

I-Jg/L

Groundwater not tested for this parameter, or information was not recorded
Not tested
Colony forming units per milliliter
Milligrams per liter
Millivolts
Millisiemens
Standard pH units
Micrograms per liter

I
I
I
I
I
I
I
I
I

Field measurements suspect due to recorded sampling procedure.
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TABLE 4-2

Summary of Chemical, Geochemical, and Biological Parameters at Selected Alluvium Wells

RPAC - Portland Site

Dissolved Ferrous Specific
Hetero- Diesel

Ammonia as Ortho- 2,4,5-TP
1,2-Dichloro- 2A-Dichloro-

Diesel Range
Monitoring Well pH ORP Nitrate Sulfate Sulfide Methane Alkalinity Chloride COD TOC trophic Degrading 2,4-D 2,4-DP 2,4,5-T benzene phenol Benzene

ID Sample Date Oxygen Iron Conductivity
Bacteria Bacteria

Nitrogen phosphate (Silvex) Organics

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (lJg/L) (mg/L) (mS) (mg/L) (mg/L) (mg/L) (cfu/mL) (cfu/mL) (mg/L) (mg/L) (lJg/L) (lJg/L) (1J9/L) (lJg/L) (lJg/L) (lJg/L) (lJg/L) (mg/L)
W-18-1 10/16/1990 NT NT NT NT NT 28 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT <10 <10 NT NT
W-18-1 3/2112000 6.57 NT 2.88 2.16 0 17.4 <0.200 <1 108 NT 3.95 <4.05 <0.461 4440 NT <0.006 NT <0.773 <0.584 <0.563 <0.622 <0.087 <5.0 <0.121 <0.125
W-18-J 9/19/2000 5.18 NT 3.99 2.18 NT 17.3 <0.200 <1 114 25.9 3.84 <1.8 0.978 750 NT <0.006 NT <0.773 <0.584 <0.563 <0.622 <0.087 <5.0 <0.121 <0.125
W-18-1 6/18/2001 6.26 148.5 4.9 1.8 0.2 15.9 <0.200 <0.38 93 0.189 5.67 <3.6 0.424 870 370 <0.006 0.175 NT NT NT NT NT NT NT <0.125
W-18-1 4/4/2002 6.59 -39.6 0.44 1.64 0 15.7 <0.200 <0.38 85.1 0.226 3.57 13.3 2.35 2400 78 <0.0258 0.171 NT NT NT NT NT NT NT <0.125
W-18-S 10/16/1990 NT NT NT NT NT 35 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
W-18-S 3/21/2000 6.54 NT 3.17 0.195 0 24.2 <0.200 <1 167 1.22 4.19 9.96 2.83 23200 NT <0.006 NT <0.773 <0.584 <0.563 <0.622 <0.087 <5.0 <0.121 <0.125
W-18-S 9/19/2000 NT NT NT 0.31 NT 24.2 0.8 <1 166 NT 3.23 2.47 3.15 2900 NT <0.006 NT <0.773 <0.584 <0.563 <0.622 <0.087 <5.0 <0.121 <0.125
W-18-S 6/19/2001 6.35 159.8 1 0.094 0.2 26.7 <0.200 <0.38 163 0.279 4 6.61 2.39 130 120 <0.006 0.0887 NT NT NT NT NT NT NT <0.125
W-18-S 4/4/2002 6.48 -45.3 0.58 0.233 0 23 <0.200 <0.38 150 0.335 3.4 13.3 3.22 16 13 <0.0258 0.0944 NT NT NT NT NT NT NT <0.125

MW-11-24 8/4/1993 6.57 NT 2 NT NT NT NT NT NT 0.714 NT NT NT NT NT NT NT 2.6 <2 <1.2 3.1 <1 9 2 NT
MW-11-24 9/9/1993 6.41 NT 8 NT NT NT NT NT NT 0.769 NT NT NT NT NT NT NT 3.3 2.2 <0.4 2.2 1 15 2.8 NT
MW-11-24 10/27/1993 6.72 NT 0.8 NT NT NT NT NT NT 0.820 NT NT NT NT NT NT NT 3.5 6.6 <0.6 3.3 1 <2 4 NT
MW-11-24 3/23/1995 6.26 NT 1.4 NT NT NT NT NT NT 0.474 NT NT NT NT NT NT NT NT NT NT NT NT <10 NT NT
MW-11-24 3/28/2000 6.86 NT 1.72 NT 0 NT NT NT NT 1.71 NT NT NT NT NT NT NT NT NT NT NT NT <10 NT NT
MW-11-24 9/2212000 5.85 NT 0.61 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
MW-11-24 6/28/2001 6.31 102.1 6.3 0.02 0 18.5 <0.200 38.6 218 0.437 26.6 11.1 3.53 20 110 <0.006 0.0847 NT NT NT NT NT NT NT 0.137
MW-11-24 4/12/2002 7.2 -7.8 1.46 0.711 0 10.4 <0.499 <0.38 284 0.547 4.11 <4 2.37 9 5 <0.0258 0.0525 NT NT NT NT NT NT NT <0.125
MW-11-37 8/4/1993 6.59 NT 3.6 NT NT NT. NT NT NT 0.286 NT NT NT NT NT NT NT <6 <1 <0.2 0.5 <1 <2 1.6 NT
MW-11-37 9/9/1993 6.49 NT 11 NT NT NT NT NT NT 0.345 NT NT NT NT NT NT NT <2 <0.8 <0.2 0.3 <1 <2 <0.5 NT
MW-11-37 10/27/1993 7.44 NT 1.7 NT NT NT NT NT NT 0.295 NT NT NT NT NT NT NT <1.8 <0.6 <0.2 0.3 <1 <2 <0.5 NT
MW-11-37 3/23/1995 6.05 NT 0.3 NT NT NT NT NT NT 0.286 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
MW-11-37 3/28/2000 6.35 NT 0.09 NT 0 NT NT NT NT 1.11 NT NT NT NT NT NT NT NT NT NT NT NT <10 NT NT
MW-11-37 9/22/2000 5.55 NT 0.51 NT NT NT NT NT NT 32.8 NT NT NT NT NT NT NT NT NT NT NT NT <10 NT NT
MW-11-37 6/28/2001 6.42 90.4 4 9.44 0 19 0.24 <0.38 83.9 0.286 12.2 <3.6 1.11 770 610 <0.006 0.0976 NT NT NT NT NT NT NT <0.125
MW-11-37 4/1212002 6.92 -8.7 0.98 8.29 0 18.8 <0.499 0.635 81.6 0.309 5.14 <4 1.63 23 15 <0.0258 0.0828 NT NT NT NT NT NT NT <0.125
MW-11-56 8/4/1993 7.12 NT 3.4 NT NT NT NT NT NT 0.380 NT NT NT NT NT NT NT <1 <0.6 <0.2 <0.2 <1 <2 2.1 NT
MW-11-56 9/9/1993 6.99 NT 8 NT NT NT NT NT NT 0.440 NT NT NT NT NT NT NT 1.5 <0.6 <0.2 <0.2 <1 <2 4.1 NT
MW-11-56 10/27/1993 7.36 NT 1 NT NT NT NT NT NT 0.377 NT NT NT NT NT NT NT <1 <0.6 <0.2 <0.2 <1 <2 1 NT
MW-11-56 3/23/1995 6.55 NT 7.4 NT NT NT NT NT NT 0.341 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
MW-11-56 3/28/2000 7.23 NT 0.97 NT 3.1 NT NT NT NT 1.04 NT NT NT NT NT NT NT NT NT NT NT NT <10 NT NT
MW-11-56 9/2212000 7.02 NT 0.5 NT NT NT NT NT NT 34.3 NT NT NT NT NT NT NT NT NT NT NT NT <10 NT NT
MW-11-56 6/28/2001 7.12 -90 2.5 0.026 2.5 6.78 <0.200 228 148 0.305 14 5.82 0.377 230 210 0.281 0.204 NT NT NT NT NT NT NT <0.125
MW-11-56 4/1212002 7.67 -27.7 0.66 <0.0365 3.2 6.19 <0.499 198 142 0.354 6.59 <4 0.95 55 16 0.24 0.0235 NT NT NT NT NT NT NT <0.125
MW-04-27 218/1989 6.75 NT NT NT NT 34 NT NT NT 0.870 61 NT NT NT NT NT NT 280 NT , 11 18 84 303 <5 NT
MW-04-27 3/6/1989 6.75 NT NT NT NT 22 NT NT NT 0.870 47 NT NT NT NT NT NT 157 NT 19 31 <1 280 <1 NT
MW-04-27 4/26/1989 6.67 NT NT NT NT 70.8 NT NT NT 1.293 123 NT NT NT NT NT NT 206 NT 6 49 48 530 13 NT
MW-04-27 6/11/1991 6.43 NT 1.8 NT NT NT NT NT 761 1.966 NT NT 99.2 NT NT 0.32 0.16 4150 2120

,
270 210 110 9 81 NT

MW-04-27 3/3111995 6.11 NT 2 NT NT NT NT NT NT 1.731 NT NT NT NT NT NT NT 79 76 <5 180 3800 <250 190 NT
MW-04-27 3/27/2000 6.77 NT 1.79 NT 4 NT NT NT NT NT NT NT NT NT NT NT NT 1140 <0.584 i<0.563 <0.622 4850 1250 47.4 NT
MW-04-27 9/27/2000 6.34 NT 0.48 NT NT NT NT NT NT NT NT NT NT NT NT NT NT 2740 <59 <56.9 <62.8 10700 11000 83.9 NT
MW-04-27 7/5/2001 6.49 -53.8 1.2 <0.049 4.4 98.2 21.2 10000 597 2.201 570 772 99.6 1100 800 0.096 0.00796 2700 <3.63 , 103 346 10200 10800 74 182
MW-04-27 4/19/2002 6.75 -90.2 2.67 <0.0365 4 40.5 12.9 6760 613 2.657 290 254 84.8 39 35 <0.0258 0.00712 376 17.2 I 7.83 220 7250 <2500 0.58 44.1
MW-04-47 1/31/1989 6.39 NT NT NT NT 254 NT NT NT 1.830 184 NT NT NT NT NT NT <5 NT I <1 92 42 390 44 NT
MW-04-47 2128/1989 6.55 NT NT NT NT 268 NT NT NT 1.640 171 NT NT NT NT NT NT 74 NT I <0.5 276 237 303 180 NT
MW-04-47 4/25/1989 6.51 NT NT NT NT 192 NT NT NT 1.520 195 NT NT NT NT NT NT 53 NT ! <10 212 175 99 95 NT
MW-04-47 6/1111991 6.76 NT 1.4 NT NT NT NT NT 213 0.483 NT NT 2.4 NT NT <0.05 0.16 <10 <6 I <2 9.4 141 1300 7.2 NT
MW-04-47 3/31/1995 6.61 NT 2.7 NT NT NT NT NT NT 0.332 NT NT NT NT NT NT NT 1.5 <1 ' 0.35 1.5 71 <0.5 <0.5 NT
MW-04-47 3/27/2000 7.02 NT 1.29 NT 2.3 NT NT NT NT NT NT NT NT NT NT NT NT <0.773 <0.584 <0.563 <0.622 50.9 <10 0.13 NT

I
RPAC
FinalGroundwater Characterization Report
K:\10703ITask 431GW CharReportlRevised ReportlTableslTable 4-2\Sheetl

March28,2003
0-61M-l0703-DlTask 43

Page1 012

SCOEPA00007270



Dissolved Ferrous Specific
Hetero- Diesel

Ammonia as Ortho- 2,4,5-TP
1,2-Dichloro- 2,4-Dichloro-

Diesel Range
Monitoring Well pH ORP Nitrate Sulfate Sulfide Methane Alkalinity Chloride COD TOC trophic Degrading 2,4.0 2,4.oP 2,4,5-T benzene phenol Benzene

Sample Date Oxygen Iron Conductivity Nitrogen phosphate (Silvex) Organics
ID Bacteria Bacteria ,

(SU) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (llg/L) (mg/L) (mS) (mg/L) (mg/L) (mg/L) (cfu/mL) (cfu/mL) (mg/L) (mg/L) (llg/L) (llg/L) •(llg/L) (llglL ) (llg/L) (llg/L) (llg/L) (mg/L)

MW-04-47 9/27/2000 6.51 NT 0.44 NT NT NT NT NT NT NT NT NT NT NT NT NT NT <0.773 <0.584 <0.563 <0.622 77.6 <10 0.72 NT

MW-04-47 7/5/2001 6.67 -21.5 1.2 <0.0049 3.4 17.1 <0.200 434 283 0.93 210 <3.6 1.89 43 70 <0.006 0.0268 <0.179 18.4 <0.15 1.81 165 <10 1.25 <0.125

MW-04-47 4/19/2002 6.76 -54.4 1.46 <0.0365 3.8 12.1 11.5 616 268 1.263 151 7.78 1.51 180 130 <0.0258 0.0594 17.1 25.9 4.17 1.82 191 <10 <0.147 0.217

MW-04-63 1/31/1989 6.76 NT NT NT NT 15 NT NT NT 0.443 3.7 NT NT NT NT NT NT <5 NT <1 <1 <1 <5 <1 NT

MW-04-63 2/28/1989 6.63 NT NT NT NT <5 NT NT NT 0.464 34 NT NT NT NT NT NT 10 NT I <0.5 <0.5 <1 <5 3 NT

MW-04-63 4/25/1989 6.84 NT NT NT NT <5 NT NT NT 0.412 22.3 NT NT NT NT NT NT <2 NT <0.5 <0.5 1 <5 <1 NT

MW-04-63 6/11/1991 6.79 NT 1.7 NT NT NT NT NT 164 0.344 NT NT 476 NT NT 0.05 0.15 <10 <6 I <2 <2 <4.8 <6 <0.5 NT

MW-04-63 3/3111995 6.65 NT 5.4 NT NT NT NT NT NT 0.297 NT NT NT NT NT NT NT 1 0.44 1<0.05 <0.05 <1.2 <0.5 <0.5 NT

MW-Q4-63 3/27/2000 7.13 NT 0.43 NT 1.6 NT NT NT NT 1.04 NT NT NT NT NT NT NT <0.773 <0.584 <0.563 <0.622 <0.087 <10 <0.121 NT

MW-04-63 9/27/2000 6.14 NT 0.46 NT NT NT NT NT NT NT NT NT NT NT NT NT NT <0.773 <0.584 :<0.563 <0.622 <0.36 <10 <0.121 NT

MW-05-52 218/1989 6.43 NT NT NT NT 97 NT NT NT 2.19 309 NT NT NT NT NT NT 82000 NT 2780 <10 1890 47700 165 NT

MW-05-52 219/1989 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT 16000 NT <600 <2000 2180 NT 274 NT

MW-05-52 3/111989 6.26 NT NT NT NT 86 NT NT NT 2.22 336 NT NT NT NT NT NT 88100 NT OC 520 1130 59700 124 NT

MW-05-52 4/26/1989 6.3 NT NT NT NT 107 NT NT NT 2.24 409 NT NT NT NT NT NT 95300 NT 1240 280 1430 47500 85.3 NT

MW-05-52 6/11/1991 6.62 NT 1.1 NT NT NT NT NT 468 1.292 NT NT 68.7 NT NT 0.13 12.2 44000 16000 i <200 <200 1700 11000 92 NT

MW-05-52 12/14/1995 NT NT NT NT NT NT NT NT NT NT NT 479 127 NT NT <0.1 1.4 7400 <120 I 200 130 4300 12000 210 NT
MW-05-52 3/3012000 6.52 NT 0.47 <0.0049 2.4 25.4 <0.200 NT 276 NT 66.5 49.8 <0.461 12 NT <0.006 NT 856 <0.584 <0.563 <0.622 3640 745 51 11.8

MW-05-52 9/28/2000 6.22 NT 0.71 <0.0049 NT 13.5 3.44 56.8 445 115.0 117 54.7 14.8 5.5 NT <0.006 NT 194 <0.584 12.2 <62.8 1530 382 40.6 4.47
MW-05-52 7/6/2001 6.65 7.4 1.6 <0.0049 2.6 21.2 2.24 40.4 257 0.886 77.6 55.8 14.7 18 5 0.01 10 557 <0.173 <7.29 16.6 3990 251 33.5 1.92
MW-05-52 4/2212002 6.7 -55.5 1.74 <0.0365 2.6 37.4 3.76 57 325 0.458 140 47.3 12.5 1 7 <0.0258 12.1 304 15.7

I
<50 17.5 3740 539 44 7.92

AL5-35 4/3/1995 6.21 NT 1.7 NT NT NT NT NT NT 3.65 NT 52.3 9.7 NT NT <0.1 0.083 <5 15 I 17 <1 4300 <0.5 180 NT
AL5-35 10/27/1995 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT 5.8 16 0.31 15 4500 5.9 200 NT

AL5-35 4/4/2000 6.32 NT 0.71 <0.049 3.8 225 <0.200 3430 706 6.16 1610 51.2 <4.61 245 NT 0.357 NT 2.28 5.08 ' <0.563 3.02 6050 21.1 229 NT
AL5-35 10/4/2000 6.05 NT 0.66 <0.049 NT 214 3.2 1110 608 0.704 1460 21 9.3 5 NT 0.54 NT 8.81 11 <1.13 4.28 6350 <20 211 NT

W-09-116 4/7/2000 6.52 NT 0.72 NT 1.4 NT NT NT NT NT NT NT NT NT NT NT NT <3.87 <2.92 <2.82 23.3 888 <10 114 NT
W-09-116 10/6/2000 6.32 NT 0.54 NT 1.6 NT NT NT NT NT NT NT NT NT NT NT NT <0.773 <0.584 <0.563 19.8 744 <10 143 NT

W-09-116 6/29/2001 6.35 101.4 0.7 <0.0049 2.5 66.7 8 7010 507 2.32 838 21.2 2.95 390 1400 0.684 0.0383 0.8 0.8 <0.15 15.8 881 NT 113 0.67
W-09-116 4/15/2002 6.87 24.6 3.85 <0.0365 3 60.5 <0.499 2650 458 2.333 703 16 2.35 99 13 0.392 0.0301 <0.5 30.6 <0.5 19.2 617 NT 46.4 0.505
W-11-D 9/16/1986 6.3 NT NT <0.05 4 200 NT NT 780 8.3 1900 NT NT NT NT NT NT NT NT NT NT NT NT NT NT
W-11-D 1/20/1987 6.5 NT NT 0.05 NT 180 NT NT 740 6.3 1400 NT 27 NT NT NT NT NT NT NT NT NT NT NT NT
W-11-D 2125/1987 6.4 NT NT 0.1 NT 200 NT NT 670 5.3 1800 NT 49 NT NT NT NT NT NT I NT NT NT NT NT NT
W-11-D 10/2211990 NT NT NT NT NT 92 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT 740 40 340 NT
W-11-D 4/5/1995 6.76 NT 0.7 NT NT NT NT NT NT 1.717 NT NT NT NT NT NT NT NT NT NT NT NT <0.5 NT NT
W-11-D 4/1112000 6.96 NT 2.1 0.0894 NT 172 1.6 2730 555 3.94 874 60.3 10.8 1220 NT 0.21 NT <0.773 1.64 <0.563 26.6 360 <20 68.4 NT
W-11-D 10/10/2000 6.78 NT 0.43 <0.0049 4 209 0.368 849 433 0.242 900 13.8 2.25 200 NT 0.02 NT <0.773 <0.584 <0.563 25.6 739 <10 27.7 NT
W-11-D 6/21/2001 6.69 -7.9 0.6 <0.0049 2.2 196 <0.200 3110 427 3.343 961 16.7 3.03 180 14000 0.05 <0.0016 <0.179 <0.173 \ <0.15 38.3 456 NT 44.5 0.764
W-11-D 4/9/2002 6.97 -29.4 5.03 <0.0365 2.8 216 <0.200 534 421 3.86 824 15.3 3.13 30 17 <0.0258 0.00492 <0.5 25.3 I <0.5 48 437 NT 16.9 0.422
W-11-1 9/3/1986 6.9 NT NT <0.05 NT 49 NT NT 540 1.1 29 NT NT NT NT NT NT NT NT NT NT NT NT NT NT
W-11-1 12116/1986 7.1 NT NT <0.05 NT 9 NT NT 490 0.93 14 NT 68 NT NT NT NT NT NT NT NT NT NT NT NT
W-11-1 2124/1987 6.5 NT NT <0.05 NT 7 NT NT 490 0.9 11 NT 33 NT NT NT NT NT NT NT NT NT NT NT NT
W-11-1 10/2211990 NT NT NT NT NT <10 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT
W-11-1 4/4/1995 6.78 NT 0.8 NT NT NT NT NT NT 0.808 NT NT NT NT NT NT NT <0.25 <0.25 <0.05 <0.05 <1 <0.5 <0.5 NT
W-11-1 4/1112000 6.71 NT 0.25 0.0533 8 0.18 0.8 3810 530 1.05 28.9 36.3 8.03 330 NT 3.64 NT <0.773 <0.584 <0.563 <0.622 0.57 <10 <0.121 NT
W-11-1 10/10/2000 5.85 NT 1.01 0.913 NT 0.805 <0.200 10300 516 93.4 28.4 25.9 6 870 NT 2.35 NT <0.773 <0.584 <0.563 <0.622 1.13 <10 <0.121 NT
W-11-1 6/21/2001 6.65 -118 0.3 1.62 6.6 3.43 1.2 40000 526 0.853 33.2 25.9 7.3 55 370 3.01 0.00401 <0.179 <0.173 <0.15 <0.133 <0.087 NT <0.121 <0.125
W-11-1 4/9/2002 6.91 -59.6 1.26 0.037 5.2 0.255 0.56 33300 502 0.937 31.5 18.3 7.04 110 49 3.07 0.00366 <0.5 <0.5 <0.5 <0.5 0.72 NT <0.121 <0.125

RP-01-31 4/17/2000 NT NT NT <1.53 NT 33.7 <0.200 1.53 172 NT 20.2 <4.05 <0.461 7500 NT <0.006 NT <0.773 <0.584 <0.563 <0.622 3.74 <10 0.16 NT
RP-01-31 10/1112000 6.97 NT 3.66 0.326 0 54.2 <0.200 <1 141 54.2 35.3 1.97 0.738 3200 NT 0.11 NT <0.773 <0.584 <0.563 <0.622 <0.087 <10 <0.121 NT
RP-01-31 6/26/2001 6.87 39.5 6.8 0.368 0 20.6 <0.200 <0.38 148 0.126 12.7 11.4 1.53 4100 11000 0.023 0.339 <0.179 <0.173 0.811 <0.133 <0.087 NT <0.121 <0.125
RP-01-31 4/5/2002 6.78 -22.4 0.0 1.43 NT 30.9 <0.200 2.29 148 0.365 9.71 244' 1.54 810 81 <0.0258 0.383 <0.5 <0.5 <0.5 <0.5 0.69 NT <0.121 <0.125
RP-01-51 4/17/2000 NT NT NT <0.0049 NT 221 <1.6 37.6 554 NT 776 22.8 <0.461 1600 NT 0.119 NT <0.773 1.49 <0.563 7.92 227 <10 1.12 NT
RP-01-51 10/11/2000 6.7 NT 0.7 0.0462 0 284 <0.200 112 571 0.401 714 30.6 10.3 54 NT 0.33 NT <0.773 <0.584 <0.563 6.94 150 <10 0.16 NT
RP-01-51 6/26/2001 6.72 -3.9 0.7 <0.0049 0.2 269 4.8 454 509 2.859 853 32 10.4 290 400 0.28 0.0683 <0.179 5.57 0.161 9.07 124 NT 0.18 0.305
RP-01-51 4/8/2002 6.92 -29.4 0.14 <0.0049 0.4 256 <0.200 814 559 3.149 804 30.7 10.9 150 9 0.285 0.0919 <0.5 4.04 , <0.5 16.7 197 NT 0.5 0.222

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Notes:
NT
cfu/mL
mg/L
mV
mS
SU
~g/L

Not tested
Colony forming units per milliliter
Milligrams per liter
Millivolts
Millisiemens
Standard pH units
Micrograms per liter

TABLE 4-2

Summary of Chemical, Geochemical, and Biological Parameters at Selected Alluvium Wells

RPAC - Portland Site

I
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